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REPORT. 


The  geological  history  of  Indiana  appears  tame  and  devoid 
of  the  marvelous  interest  which  attaches  to  those  regions  of 
country  where  the  forces  generated  in  the  earth's  laboratory 
have  made  themselves  conspicuous  by  the  metamorphism  of 
the  rocks^  and  the  tilting^  folding  and  fracturing  of  its  crust. 
Here  the  elements  concerned  in  the  building  up  of  strata 
leave  no  trace  of  violent  cataclysms,  and  the  rocks  presented 
to  view  lie  regularly  bedded  at  an  inclination  or  dip,  to  the 
westward  and  northward,  so  gentle  that  its  existence  can 
only  be  made  known  by  observations  extended  to  points 
that  are  far  distant  from  one  another.  Not  a  single  true 
fault,  or  upward  or  downward  break  and  displacement  of 
the  strata  has  yet  been  discovered.  From  this,  then,  one 
might  be  led  to  suppose  that  the  geologist  would  have  but 
little  trouble  in  tracing  and  making  up  a  complete  and  accu- 
rate record  of  the  geological  history  of  the  State.  But  this 
very  monotony  of  action  and  uniformity  of  strata  is,  perhaps, 
more  perplexing  and  defiant  to  deal  with  and  read  correctly^ 
than  where  turbulence  prevailed  and  marked  the  pages  of 
geological  time  with  bold  and  well-defined  characters.  There 
is  also  another  great  drawback  to  investigations  in  Indiana^ 
due  to  an  immense  deposit  of  glacial  clay,  sand,  gravel  and 
boulders  which  spread  over  so  large  a  portion  of  the  State^ 
and  cover  up  the  beds  of  stratified  rock  to  a  depth  of  several 
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hundred  feet  in  the  counties  north  of  the  Wabash  river,  fiftj 
to  a  hundred  feet  in  the  central  part  of  the  State,  and  twenty 
to  sixty  feet  in  the  southern'  part. 

The  oldest  and  first-formed  rocks  in  Indiana  are  to  be 
seen  in  the  southeastern  part  of  the  State,  and  extend  along 
the  Ohio  river,  from  the  mouth  of  the  Fourteen-mile  creek, 
in  Clark  county,  to  the  eastern  boundary  line. 

Frona  the  mouth  of  Fourteen-mile  creek,  the  western 
boundary  of  these  rocks  runs  in  a  northeasterly  direction 
through  Ripley  county,  keeping  a  little  west  of  Versailles, 
nearly  through  the  central  part  of  Franklin,  western  part  of 
"Union  to  Cambridge  and  Richmond  in  Wayne  county.  It 
may  be  followed  a  few  miles  north  of  Richmond,  on  the 
middle  ferk  of  White  Water  river,  and  from  thence  east 
into  Ohio.  This  group  of  paleozoic  rocks  received  the 
name  of  Hudson  River  group  in  the  geological  reports  of 
New  York,  where  they  were  first  studied  and  assigned  to 
the  position  which  they  hold  in  geological  sequence.  The 
Hudson  River  group,  in  New  York,  forms  the  upper  division 
of  the  Trjenton  period  and  the  upper  member  of  the  Lower 
Silurian  formation.  Going  east  from  the  western  outcrop 
of  the  Hudson  River  group  through  Ohio  to  its  eastern  boun- 
dary, the  width  of  the  exposure  is  about  ninety  miles.  But 
by  far  the  greater  area  of  these  beds  is  to  be  found  in  Ken- 
tucky, on  the  south,  where  the  breadth  is  over  one  hundred 
miles,  and  the  southward  prolongation  reaches  beyond 
Nashville,  in  Tennessee.  Altogether,  the  exposure  from 
its  northern  outcrop  in  Ohio  to  its  southern  crop  in  Ten- 
nessee is  about  three  hundred  and  twenty  miles  long.  In 
Kentucky  these  rocks  received  the  name  of  '^Blue  lime- 
stone." Professor  Safford,  in  his  geological  report  on  the 
rocks  of  that  State,  gave  them  the  name  of  '^Nashville 
group."  Worthen  and  Meek,  in  the  geological  reports  of 
Illinois,  gave  them  the  name  of  *'  Cincinnati  group,"  and  I 
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suppose  that  I  might,  with  the  same  propriety,  add  to  this 
confusion  by  applying  to  these  beds  the  name  of  "  Madison 
group,"  because  we  find  at  this  city  an  admirable  exposure 
of  the  beds,  and  some  striking  lithological  peculiarities  not 
noticed  elsewhere,  but  I  prefer  rather  to  diminish  than 
augment  the  number  of  synonyms  which  are  so  perplexing 
to  the  masses  who  are  trying  to  acquire  a  fair  knowledge  of 
geological  science,  but  become  discouraged  on  finding  so 
many  names  applied  to  a  single  epoch. 

The  Lower  Silurian  rocks  being  the  oldest  within  the 
borders  of  Ohio,  Indiana,  Kentucky  and  Illinois,  they  must 
necessarily,  where  not  brought  to  the  surface,  underlie  the 
formations  that  follow  them  in  time,  so  that,  go  in  whatso- 
ever direction  you  will  from  their  surface  exposure,  it  will 
be  observed  that  they  are  lost  beneath  the  drainage,  and 
give  place  to  newer  formations.  This  well-known  fact  has 
led  the  ablest  geological  observers  of  this  country  to  attribute 
their  outcrop  to  a  local  disturbance,  which  uplifted  and 
brought  them  to  the  surface.  The  axis  of  this  disturbance 
was  supposed  to  be  in  a  northeasterly  and  southwesterly 
direction,  and  to  pass  in  the  vicinity  of  Cincinnati,  Ohio. 
Some  speak  of  it  as  the  '^ Cincinnati  axis,"  or  ^'Cincinnati 
ttplift." 

Dr.  John  Locke  and  Dr.  D.  D.  Owen  believed  that  this 
line  of  axis  in  Ohio  passed  near  to  the  Indiana  boundary, 
as  they  found  the  Hudson  River  rocks  at  a  greater  elevation 
here  above  the  Ohio  river  than  they  are  at  Cincinnati. 
Professor  Orton,  of  the  Ohio  geological  survey,  in  his  very 
comprehensive  and  able  report  on  these  beds,  while  he  did 
not  undertake  to  re-examine  Dr.  Locke's  points  of  observa- 
tion near  the  borders  of  Indiana,  finding  the  Cincinnati 
beds  in  Clermont  county,  sixty  miles  east  of  Indiana,  sev- 
enty-four feet  higher  than  at  Cincinnati,  and  the  section  to 
iaolade  fifty  feet  of  rocks,  which  are  supposed  to  underlie 
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the  lowest  stratum^  exposed  in  the  river  at  Cincinnati^  con- 
cluded from  these  facts,  that  the  axis  of  uplift  is  not  a 
sharply-defined  line,  but  a  broad  arch,  and  the  highest 
point  of  that  arch  lies  to  the  east,  and  not  to  the  west,  of 
Cincinnati,  as  indicated  by  Dr.  Locke.  "  Cincinnati  arch,*' 
and  "Cincinnati  dome,'^  have  long  been  common  expres- 
sions used  by  geologists  in  speaking  of  the  dynamics  of  the 
strata.  The  dip  of  the  beds  'in  the  vicinity  of  Cincinnati, 
according  to  Professor  Orton,  is  to  the  northward. 

My  own  opinion  is  that  the  Lower  Silurian  strata  in  the 
region  above  alluded  to  were  not  thrust  to  the  surface  by  a 
local  disturbance,  but  by  an  elevating  force  which  acted  very 
slowly  and  extended  over  the  entire  central  area  of  the  United 
States.  If  we  are  to  judge  from  the  hight  of  the  strata 
above  the  sea  level,  then  the  seat  of  greatest  force  concerned 
in  the  elevation  was  not  confined  to  southwestern  Ohio,  but 
should  be  looked  for  in  Kentucky,  where  the  Lower  Silurian 
has  a  greater  elevation  and  a  much  more  extended  area  than 

to  be  found  in  Ohio  or  Indiana.  An  examination  of  the 
hydrography  of  the  district  occupied  by  the  Lower  Silurian 
should  at  onee  convince  the  most  skeptical  that  instead  ot 
Cincinnati  anticlinal,  it  would  be  more  proper  to  say  Cin- 
cinnati synclinal ;  and  instead  of  dome,  basin.  Licking  river 
rises  east  of  south  and  flows  north  to  find  the  lowest  level 
at  Cincinnati.  The  Ohio  river  itself  after  washing  the 
eastern  border  of  Clermont  county,  has  to  turn  almost  north 
in  order  to  reach  the  depression  at  Cincinnati,  then  turns 
nearly  due  west  to  the  boundary  of  Indiana,  when  the  gen- 
eral course  is  directed  to  the  south.  The  Great  Miami  and 
the  Little  Miami  rivers  rise  to  the  northward  and  flow  in  a 
southerly  direction  to  reach  the  low  ground  at  or  near  Cin- 
cinnati. The  tributaries  of  the  Ohio  river  indicate  in  a 
measure  the  topography  of  the  country  traveled,  and  we 
have  only  to  point  out  the  geological  levels  to  prove  our 
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premises  more  fully.  Professor  Orton^  in  the  first  volome 
Oeological  Reports  of  Ohio,  page  412,  says  that  the  heavy 
fitratam  of  Orihia  biforata  found  at  Cincinnati  four  hundred 
and  twenty-five  feet  above  low  water,  are  four  hundred  and 
fleventy-five  to  four  hundred  and  ninety  feet  above  the  river 
at  Bethel,  on  the  eastern  side  of  Clermont  county.  Here, 
then,  we  have  evidence  of  a  dip  to  the  northward  of  two 
to  three  feet  to  the  mile. 

If  we  take  the  levels  of  Dr.  John  Locke  near  the  Indi- 
ana boundary,  about  thirty  miles  west  of  Cincinnati,  the  top 
of  the  Cincinnati  beds  are  six  hundred  and  one  feet  above 
the  river,  including  a  dip  of  about  two  to  three  feet  per  miI6 
to  the  eastward.     Now  my  own  observations  in  Indiana  go 
to  sustain  the  accuracy  of  Dr.  Locke's  levels.     At  Morris, 
on  the  Indianapolis,  Cincinnati  &  Lafayette  railroad,  the 
Orihis  lynx,  or  Orthis  biforata  beds,  which  I  take  to  be  the 
equivalent  of  the  Orthis  biforata  beds  at  Cincinnati,  have 
an  elevation,  by  railroad  levels,  of -five  hundred  and  seventy 
feet  above  the  river  at  the  latter  place ;  and  at  Pierceville, 
on  the  Ohio  &  Mississippi  railroad,  forty-four  miles  west  of 
Cincinnati,  the  Lower  Silurian  is  five  hundred  and  seventy- 
four  feet 

Take  the  elevation  near  Bethel,  four  hundred  and  seventy- 
five  to  four  hundred  and  ninety  feet,  and  the  elevation  at 
Morris,  five  hundred  and  seventy  feet,  and  one  would  be 
compelled,  from  these  levels,  to  place  Cincinnati  in  a  syn- 
clinal rather  than  an  anticlinal  axis.  But  I  do  not  attribute 
the  same  importance  to  such  slight  variations  in  levels  as 
many  of  my  co-laborers  in  geology,  I  prefer  rather  to  refer 
them  to  other  causes  such  as  arise  from  an  uneven  ocean 
bottom  and  the  efiects  of  subsequent  denudation. 

The  central  valley  of  the  United  States  we  find  made  up 
•exclusively  of  sedimentary  rocks  that  were  laid  down  on 
an  uneven  bottom;  of  these  the  Lower  Silurian  beds  are 
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the  oldest  in  time  and  were,  therefore,  formed  first.  The 
exposure  of  these  beds  in  Indiana,  Ohio,  Kentucky  and 
Tennessee,  surrounded  as  they  are  on  all  sides  by  strata 
that  follow  them  in  regular  sequence  as  you  recede  from  the 
outcrop,  have,  therefore,  led  many  geologists  to  believe  that 
they  were  thrust  up  by  a  local  disturbance,  of  which  Cin- 
cinnati lies  in  or  near  the  axis.  Now,  if  this  was  the  case, 
then  we  are  bound  to  admit  that  in  the  vicinity  of  Cincin- 
nati there  has  been  a  vast  amount  of  denudation,  as  I  have 
already  shown  that  the  Hudson  river  beds  occupy  a  greater 
elevation,  both  on  the  east,  south  and  west  of  that  city. 
According  to  Professor  Proctor,  to  whom  I  wrote  for  in- 
formation, the  Hudson  river  beds,  twelve  miles  west  of 
Frankfort,  Kentucky,  are  eighteen  hundred  and  eighty-five 
feet  above  the  level  of  the  sea.  Immediately  at  Frankfort 
the  highest  points  are,  according  to  the  same  authority,, 
eight  hundred  and  ten  feet,  and  at  Lexington  nine  hundred 
and  fifty  feet  above  the  sea.  If  Mr.  Proctor  is  right  in  the 
elevation  of  the  beds  twelve  miles  from  Frankfort,  and  that 
the  upper  beds  have  elsewhere  been  cut  away  and  removed 
by  denudation,  we  have  here  evidence  of  the  exposure  of 
a  vast  amount  of  Lower  Silurian  rocks  far  in  excess  of 
what  is  known  in  Ohio  and  Indiana  at  the  present  time; 
and  as  such  an  elevation  of  the  Lower  Silurian  in  Indiana 
or  Ohio  would  have  covered  the  entire  area  of  these  states, 
no  such  idea  can  be  entertained  for  a  moment,  and  their 
disappearance  here  can  not  be  due  to  any  very  great  amount 
of  denudation,  but  to  a  northerly  dip  of  the  strata.  In  & 
paper  which  I  read  before  the  American  Association  for  the 
Advancement  of  Science,  at  the  Indianapolis  meeting  in 
1871,  I  then  called  attention  to  the  fact  that  the  Lower 
Silurian  rocks  were  not  brought  | to  the  surface  by  a  local 
uplift,  but  by  an  upward  movement  of  the  continent.  The 
shallow  parts  of  the  ocean  were  first  laid  bare,  and  this 
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gave  rise  to  a  Lower  Silurian  peninsula.  I  shall  not  now 
undertake  to  give  a  detailed  account  of  the  filling  up  of  the 
ocean  basins  which  encompassed  the  Lower  Silurian  land, 
but  confine  myself  to  what  followed  in  the  area  comprising 
the  State  of  Indiana.  As  the  land  rose  above  the  ocean^  the 
succeeding  strata  made  their  appearance  in  regular  sequence, 
as  shown  by  the  accompanying  section  (Fig.  1),  which  is 
made  to  scale  from  Cincinnati,  Ohio,  to  the  Mississippi  river 
opposite  St.  Louis.  The  elevations  are  given  from  the 
grade  of  the  Ohio  &  Mississippi  railroad.  The  lower  dotted 
line  represents  the  level  of  mean  tide  in  the  Atlantic  ocean. 
The  upper  dotted  line,  low  water  in  the  Ohio  river  at  Cin- 
cinnati, and  the  top  line  indicates  the  topography.  Com- 
mencing with  the  Lower  Silurian  on  the  right,  it  is  succeeded 
near  Versailles  by  the  Upper  Silurian,  this  by  the  Devonian, 
Sub-carboniferous  and  Coal-measure  strata. 

The  subordinate  strata  rise  again  to  the  surface  in  Mis- 
souri, so  that  we  have  in  Illinois  and  Indiana,  between  the 
eastern  and  western  crop  of  the  Sub-carboniferous,  a  vast 
shallow  basin  reaching  from  shore  to  shore  of  the  Sub-car- 
boniferous rocks  at  the  close  of  the  latter  epoch.  After  a 
time  this  basin,  being  shut  out  from  th§  sea,  became  a  fresh- 
water marsh,  and  the  conditions  were  favorable  for  a  luxu- 
riant growth  of  plants  which  furnished  carbon  for  a  bed  of 
coal.  To  account  for  a  succession  of  seams  of  coal,  we  must 
now  admit  a  period  of  submergence. 

The  low  ocean  barriers,  which  protected  the  basin  on  the 
south,  were  overflowed,  and  a  deposit  of  sediment  gave  rise 
to  the  overlying  shales,  sandstones  and  limestones.  The 
deposit  was  necessarily  continued  over  long  periods,  and  the 
49toppage  for  a  time  of  the  movement  would  cause  the  out- 
let to  fill  up  and  again  shut  out  the  sea,  and  bring  about 
the  conditions  for  plant  growth  and  the  formation  of  another 
bed  of  coal,  and  so  on  until  the  basin  was  filled  or  the  coal 
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epoch  terminated.  This  period  of  comparative  rest  and  sab* 
sidence  need  Qot  have  been  regular  nor  violent  in  its  action^ 
but  must  have  been  slow  and  of  long  duration.  A  similar 
basin ^  and  due  to  like  causes,  existed  on  the  eastern  side  of 
the  Silurian  belt,  giving  rise  to  the  Appalachian  coal  basin ; 
but  the  beds  of  coal  which  it  contains  need  not  have  been 
formed  at  precisely  the  same  time,  though  they  must  neces- 
sarily be  very  closely  correlated  in  the  upper  part  of  the 
basins.  In  the  eastern  field  the  formation  of  coal  com- 
menced at  an  earlier  period,  and  the  accumulated  strata  are 
st  least  thicker  than'they  are  in  the  west.  In  Pennsylvania 
the  coal  measures  are  estimated  to  be  eight  thousand  feet 
thick,  two  thousand  in  Ohio,  seven  hundred  to  eight  hun- 
^red  feet  in  Indiana,  and  about  twelve  hundred  feet  in  the 
deepest  part  in  Illinois. 

In  quality,  the  coals  in  the  respective  basins,  though 
formed  under  such  similar  conditions,  are  remarkably  dis- 
tinct when  judged  by  their  behavior  when  charred  in  ovens 
or  burnt  in  furnaces  or  grates.  The  Allegheny  basin  coals, 
as  a  general  rule,  contain  less  water  mechanically  combined, 
and  the  oxygen,  hydrogen  and  carbon  are  in  such  relations 
to  one  another  that  the  mass  is  more  readily  melted  or  fused 
into  a  semi-fluid  consistency  under  the  act  of  combustion, 
and  when  the  volatile  part  is  expelled  by  dry  distillation  in 
ovens,  there  will  remain  a  strong  and  more  or  less  compact 
coke. 

The  coals  of  the  Illinois  basin  become  less  fluid  in  burn- 
ing, and  make  but  a  poor  coke  for  metallurgical  purposes. 
There  has  been  much  speculation  in  regard  to  the  cause  why 
toals  that  approach  one  another  very  closely  in  the  amount 
of  fixed  carbon  and  volatile  matter,  and  in  the  relative  pro- 
portions of  their  elementary  constituents — carbon,  hydrogen, 
oxygen  and  nitrogen — act  so  very  differently  in  the  coking 
oven ;  one  may  make  an  excellent  coke,  while  the  product 
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from  the  other  will  be  very  indifferent.  The  caking  coals 
of  Indiana  swell  and  fiise  to  a  pasty  mass  when  burnings 
but  the  coke  which  is  made  from  them  is  not  strong,  and  i* 
filled  with  large  cells  that  give  it  a  sort  of  honeycomb  ap- 
pearance. The  Indiana  block  coal,  on  the  other  hand,  does 
not  swell  or  melt  in  burning,  and  coke  made  from  it  has  the 
shape  and  structure  of  the  original  mass.  Now,  if  we  look 
at  the  analyses  of  fair  samples  of  coal  from  the  Allegheny 
basin,  and  caking  coal  and  block  coal  from  Indiana,  one 
will  be  puzzled  to  know  why  the  difference  above  referred 
to  should  exist  when  the  coals  are  subjected  to  similar  treat- 
ment. The  volatile  hydrocarbons,  and  the  oxygen  and 
nitrogen  contained  in  bituminous  coal  are  continuq^Uy  under- 
going a  change  after  the  coal  has  been  brought  to  the  day. 
It  makes  no  difference  in  this  respect  whether  it  be  left 
exposed  to  the  weather,  or  is  kept  under  shelter  and  away 
from  the  direct  action  of  the  sun;  the  total  quantity  of 
volatile  matter  is  diminished,  and  the  per  cent,  of  fixed 
carbon  is  increased.*  By  augmenting  the  temperature  the 
change  takes  place  more  rapidly.  At  a  temperature  of 
212*^  F.  the  per  centage  of  coke  will,  in  the  laboratory, 
reach  its  maximum  in  about  ninety  hours,  and  if  left  ex- 
posed to  the  air  at  the  same  time  will  have  gained  in  total 
weight  from  4.75  to  5.8  per  cent.  A  slight  increase  in 
weight  of  fixed  carbon  takes  place  at  a  temperature  of  212® 
F.  \yhen  the  coal  is  placed  in  an  air  tight  digester  and  ex- 
cluded from  the  atmosphere,  and  when  the  temperature  was 
raised  in  these  experiments,*  no  change  was  perceived  in 
the  quality  or  quantity  of  the  coal. 

From  the  above  I  think  it  possible  that  time  and  temper- 
ature have  had  and  continue  to  exert  a  modifying  influence 
on  the  character  of  fossil  coal.     From  the  great  thickness 

•See  Indiana  Gfeological  Beport,  1875,  pp.  18  to  29. 
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of  the  Appalackian  coal  basin^  we  may  infer  that  the  forma- 
tion of  beds  of  coal  commenced  then  at  a  much  earlier 
date — say  thousands  of  years  before  their  formation  in  the 
Illinois  coal  field  began.  Indeed  the  formation  of  coal  beds 
may  have  ceased  entirely  in  Pennsylvania  before  the  condi- 
tions favorable  for  coal  beds  were  reached  in  Indiana. 

From  what  is  said  here  of  the  physical  character  of  coal 
in  the  two  great  basins,  it*  must  not  be  inferred  that  the 
plants  themselves  have  had  nothing  to  do  in  the  matter; 
but  their  study  would  be  foreign  to  the  object  in  view  which 
is  to  show  the  effect  of  time  and  dynamical  causes  in  mod- 
ifying and  building  up  the  strata. 

With  the  coal  measures^  all  marine  deposits  terminated 
within  the  limits  of  Indiana  and  Ohio.  The  Gulf  of  Mex- 
ico extended  a  little  further  north  than  the  present  mouth 
of  the  Ohio  river.  At  this  time^  too,  the  Hudson  River 
group  was  hardly  more  than  five  hundred  feet  above  the 
sea  level.  The  coal  epoch  was  brought  to  a  close  by  a  change 
in  the  movement  of  the  earth's  crust,  which  now  commenced 
to  rise.  The  main  seat  of  the  force  must  have  been  north 
of  either  Cincinnati  or  Indianapolis,  and  a  large  portion  of 
the  continent  beyond  the  great  lakes  was  carried  to  an  eleva^ 
tion  which  kept  it  clothed  in  perpetual  ice  and  snow  until 
the  close  of  the  Glacial  Epoch.  The  grinding  force  of  this 
vast  field  of  ice,  moving  over  mountains,  valleys  and  plains, 
wore  away  the  surface  of  the  rocks  and  removed  immense 
masses  along  with  finer  debris  from  a  higher  to  a  lower 
plain.  The  long  continuance  of  a  force  that  was  cutting 
and  wearing  down  the  projecting  mountain  peaks  would 
of  itself  bring  about  a  change  of  temperature,  and  the  ice 
belt  would  be  moved  to  the  north  by  glaciation,  if  not 
otherwise  intervened«to  produce  an  equilibrium  of  elevation 
between  the  northern  and  southern  portion  of  the  continent; 
though  it  is  possible  that  the  northern  part  of  the  conti- 


14  OEOLOGICAL   BEPOBT 

nent  has  been  depressed  since  the  Glacier  Epoch  closed  in 
Indiana. 

Let  ns  again  look  at  some  of  the  elevations  in  Ohio  and 
Indiana^  and  see  if  we  can  reconcile  them  upon  the  theory 
of  a  speciail  uplift  in  Silurian  times  in  the  vicinity  of  Cin- 
cinnati. It  has  already  been  shown  that  Hudson  River 
rocks  are  found  at  Bethel,  twenty-six  miles  east  of  Cincin- 
nati, at  an  elevation  of  seventy-five  to  ninety  feet  above  the 
equivalent  beds  at  the  latter  place.  They  are  also  about  one 
hundred  and  fifty  feet  higher  at  the  same  distance  northwest 
of  Cincinnati,  according  to  Dr.  Locke;  at  least  one  hundred 
and  ten  feet  higher  at  Sunman,  in  Ripley  county,  Indiana, 
on  the  Indianapolis,  Cincinnati  &  Lafayette  railroad;  one 
hundred  and  twenty-four  feet  at  Pierceville,  on  the  Ohio 
and  Mississippi  railroad,  and  at  other  places  which  it  is  not 
necessary  to  cite  now.  At  nearly  all  of  these  elevated  places 
the  Upper  Silurian  rocks  make  their  appearance  in  thin  beds, 
which  thicken  as  you  go  to  the  east,  north  or  west,  and  all 
the  strata  disappear  in  regular  sequence,  as  shown  in  the 
diagram  on  page  9.  Take  the  elevation  of  the  upper  beds 
of  the  Hudson  river  group  at  Cincinnati  to  be  eight  hun- 
dred and  ninety  feet,  as  determined  by  surveys,  we  find  the 
country  rising  as  we  go  to  the  north  or  west.  Three  miles 
northeast  of  Bellefontaine,  Ohio,  the 'elevation  is  thirteen 
hundred  and  sixty  feet,  and  the  black  Devonshire  shale  at 
Bellefontaine  twelve  hundred  and  eleven  feet  above  the 
level  of  the  ocean,  and  four  hundred  and  seventy  feet  above 
the  hills  at  Cincinnati.  Union  City,  Indiana,  on  the  Niag- 
ara rocks,  is  eleven  hundred  and  twenty-two  feet  above  the 
ocean.  Following  a  direction  southwest  from  Bellefontaine, 
we  have  a  continuation  of  high  land,  with  lower  geological 
strata,  until  we  pass  Shelbyville,  when  the  Niagara  disap- 
pears and  is  succeded  by  the  Devonian.  At  the  Weed  Patch, 
in  Brown  county,  the  lower  member  of  the  Sub-carbonifer- 
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0118  epoch  has  an  elevation  of  eleven  hundred  and  seventy- 
two  feet  above  the  sea,  which  is  about  the  same  as  the 
elevation  at  Bellefontaine,  two  hundred  and  twenty-two 
miles  to  the  northeast  in  an  air  line.  The  Weed  Patch  is 
about  five  hundred  feet  above  the  Black  shale  that  correlates 
with  the  Black  shale  at  Bellefontaine,  which  difference, 
without  resorting  to  violent  uplifting  forces,  may  be  ac- 
counted for  by  a  gentle  slope  of  the  ocean  bottom.  The 
difference  in  altitude  of  this  shale  at  the  points  mentioned 
will  not  exceed  six  hundred  feet,  and  the  horizontal  distance 
being  two  hundred  and  twenty-two  miles,  will  be  represent- 
ed by  a  gradient  of  less  than  three  feet  to  the  mile.  From 
these  figures,  showing  the  elevation  of  the  Sub-carboniferous 
formation  in  Indiana,  and  the  Black  shale  at  Bellefontaine, 
it  is  apparent  that  the  central  basin  of  the  continent  was 
elevated  by  a  force  which  commenced  in  Silurian  times  and 
continued  up  to  the  coal  epoch,  and  thsU  the  axis  of  greatest 
force  was  not  in  a  north  and  south  direction,  passing  in  the 
vicinity  of  Cincinnati,  but  was  in  a  northeast  and  southwest 
direction,  and  lay  between  the  waters  of  the  Wabash  and 
Ohio  rivers.  In  other  words,  these  two  streams  run  in 
ancient  valleys.  The  watershed  which  turns  the  drainage 
to  the  northward  and  southward  does  not  terminate  in  Ohio, 
but  may  be  traced  from  Bellefontaine,  in  a  northeast  course, 
through  Pennsylvania,  and  into  New  York  to  Lake  Chatau- 
qua,  which  forms  one  of  the  head  waters  of  the  Ohio  river. 
The  accompanying  diagram  (Plate  2*)  of  the  surface  of 
the  country,  over  nearly  an  air  line  from  Washington,  in 
Daviess  county,  Indiana,  to  a  point  three  miles  east  of  Belle- 
fontaine, Ohio,  and  passing  along  the  divide  between  the 
east  and  west  forks  of  White  river,  is  given  to  show  the 
elevations  of  the  respective  places  through  which  it  passes, 
above  the  ocean,  low  water  in  the  Ohio  river  at  Cincinnati, 


*  See  cut  at  end  of  this  report. 
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Lake  Erie,  Indianapolis^  and  the  top  of  the  Silurian  rocks 
in  the  hills  back  of  Cincinnati.  The  Black  shale  which 
forms  the  upper  member  of  the  Devonian  near  Bellefontaine, 
is  thirteen  hundred  and  sixty  feet  above  the  ocean,  or  four 
hundred  and  ninety-five  feet  above  the  top  of  the  Lower 
Silurian  at  Cincinnati.  And  the  geological  horizon  is  fully 
twelve  hundred  feet  higher  than  the  rocks  at  Cincinnati. 

From  Piqua,  Ohio,  to  Centreville,  Indiana^  where  the 
Hudson  river  rocks  pass  beneath  the  drainage  of  the  country, 
the  strata  are  nearly  horizontal,  and  everywhere  show  an 
elevation  considerably  higher  than  at  Cincinnati. 

At  Flat  Bock  or  St.  Paul  the  Niagara  rocks  have  about  the 
same  elevation  as  the  hills  around  Cincinnati.  From  Edin- 
burg,  which  is  in  the  same  geological  formation  as  the 
Black  shale  at  Bellefontaine,  the  land  rises  rapidly  to  the 
Weed  Patch,  in  Brown  county,  which  is  eleven  hundred  and 
seventy-two  feet  abbve  the  ocean,  two  hundred  and  ninety- 
five  feet  above  the  Hudson  river  rocks  at  Cincinnati ;  and 
more  than  one  thousand  feet  higher  in  geological  sequence, 
as  the  rocks  here  belong  to  the  Sub-carboniferous  sandstone 
group.  The  top  of  the  hill  is  from  four  hundred  to  four 
hundred  and  fifty  feet  above  the  Black  shale. 

Over  the  entire  distance,  along  the  line  of  this  section, 
the  dip  of  the  strata  is  so  gentle,  at  any  point  visible,  that 
one  is  puzzled  to  estimate  or  measure  it  with  the  clinometer, 
and  the  physical  structure  of  the  rocks  and  the  abundance 
of  well  preserved  fossils  which  they  contain  furnish  evi- 
dence that  they  were  formed  in  a  comparatively  quiet  and 
shallow  sea.  Indeed,  the  slight  inclination  of  the  strata, 
and  the  total  absence  of  breaks  or  faults,  all  tend  to  prove 
that  the  elevation  of  this  part  of  the  continent  was  the  re- 
sult of  a  force  acting  with  remarkable  uniformity  over  the 
entire  basin,  and  could  not  have  reached  its  greatest  devel- 
opment in  Silurian  times. 
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The  subsequent  disturbance  which  elevated  the  Appa- 
lachian chain^  and  tilted  and  folded  the  Carboniferous  beds 
of  Pennsylvania,  did  not  extend  as  far  west  as  the  central 
portion  of  Ohio,  if  it  reached  within  the  borders  of  that 
State  at  all.  At  all  events  no  traces  of  it  are  to  be  found' 
within  the  borders  of  Indiana. 

We  have  no  means  of  knowing  the  depth  of  the  Lower 
Silurian  beds  in  this  State,  as  they  have  never  been  gone 
through  by  any  of  the  bores  yet  made  for  Artesian  water. 
The  great  well  at  Fort  Wayne,  Ind.,  commencing  in  the 
drift,  reached  the  Niagara  rocks  at  the  depth  of  eighty  feet. 
This  rock  may  be  seen  at  the  crop  along  Little  river  and  on 
the  main  Wabash  river  in  Huntington  and  Wells  counties^ 
and  is  traced  to  within  twelve  or  fourteen  miles  of  Fort 
Wayne.  It  is  not  possible  to  determine  the  thickness  of 
this  formation  in  the  bore  by  the  character  of  the  debris 
brought  up  by  the  sand  pump,  but  I  am  satisfied  from 
measurements  made  .at  exposures  to  the  south  that  it  can  not 
exceed  two  hundred  and  fifty  feet,  and  I  question  if  it  is  so 
much.  After  passing  through  the  Niagara*  this  bore  con- 
tinued in  the  Lower  Silurian  to  a  depth  of  three  thousand 
feet  without  reaching  artesian  water  or  the  bottom  of  the 
formation.  Another  deep  bore,  at  Louisville,  Ky.,  has 
penetrated  these  beds  to  the  depth  of  two  thousand  one 
hundred  and  seventy-eight  feet.  While  it  is  not  possible  to 
speak  with  certainty  from  the  samples  of  borings,  carefully 
preserved,  of  the  rocks  in  the  Fort  Wayne  well,  as  to  what 
specific  division  of  the  Lower  Silurian  formation  they  be- 
long, from  a  strong  resemblance  standpoint  there  can  be  but 
little  doubt  that  the  base  of  the  Hudson  river  group  has  not 
been  reached. 


*  I  do  not  believe  it  is  posRible  to  distinguish  the  Clinton  epoch  in 
Indiana. 

[2    Geo.  Report.] 
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Along  the  Ohio  river,  going  southwest  from  Cincinnati, 
but  little  change  is  found  in  the  members  comprising  the 
crop  of  the  Lower  Silurian,  and  the  upper  beds  maintain 
about  the  same  elevation  abo^e  the  Ohio  river  at  Cincinnati, 
until  you  pass  west  of  Indian-Kentuck  creek  in  Jefferson 
county.     This  may  be  seen  on  either  side  of  the  river.     At 
Madison,  according  to  W.  T.  S.  Cornett,  M.  D.,  who  has 
given  much  attention  to  the  study  of  the  geology  of  Jeffer- 
son county,  and  especially  to  the  rocks  at   Madison,  the 
Hudson  river  rocks  have  an  exposure  of  three  hundred  and 
fifty-one  feet  above  the  river,  only  seventy-five  feet  less  than 
at  Cincinnati.     Now  with  reference  to  the  equivalence  of 
the  Madison  and  Cincinnati  beds  I  can  only  say  the  limestone 
and  bluish  gray  marl  with  which  they  alternate  may  be  fol- 
lowed, without  losing  sight  of  their  crop,  from  Cincinnati  to 
Madison,  and  the  predominating  fossils  are  the  same.     The 
finding  of  a  few  variations  in  some  of  the  genera  at  the  latter 
place  is  not  of  suflBcient  importance  to  enable  one  to  estab- 
lish  a  different  epoch  or  geological  horizon,  and  I  shall  there- 
fore consider  them  as  belonging  to  the  same  geological  time. 

Thirty-two  feet  of  the  upper  part  of  the  Hudson  river 
beds  at  Madison  is  composed  of  a  thick  bedded,  close  grained, 
bluish  gray  rock.  The  following  analyses  show  it  to  be 
an  impure  limestone,  and  closely  related  to  the  hydraulic 
limestone  of  the  Niagara  age  at  Wabash,  in  Wabash  county. 

No.  1  is  the  Madison  specimen,  and  No.  2  from  Wabash, 
which  is  given  for  comparison : 

No.  1,  No.  2, 

Madison.  Wabash. 

Silica 19.80  3O.()0 

Alumina 15.05  16.72 

Magnesia 1.55  6.05 

Oxide  of  iron '. 4.45  2.48 

Lime 29.19  14.84 

Carbonic  acid 24.61  17.91 

AVater  (dried  at  212°  F.) 0.35  1.00 

Water  and  loBS 5.00  11.50 

100.00  100.00 
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In  the  Madison  stone  a  part  of  the  silica  is  replaced  bj 
lime,  and  there  is  a  large  per  cent,  of  iron.  This  rock 
forms  a  conspicuous  bench  on  all  sides  of  the  hills  at  Madi- 
son. The  Madison  road  has  been  cut  through  it,  as  well  as 
the  Indianapolis  &  Madison  railroad  grade,  called  the  '^  deep 
out"  The  color  is  bluish  gray,  with  numerous  bands  of  a 
■deeper  shade  of  blue ;  hence  the  name  of  "  Banded  rock  " 
applied  to  this  number  by  the  first  State  Geologist  of  Indi- 
ana— Dr.  David  Dale  Owen. 

It  is  barren  of  fossils  of  any  description ;  hence  Dr.  Cor- 
nett,  in  his  papers  on  the  Geology  of  Jefferson  county,  calls 
it  the  non-fossiliferous  bed.  However,  the  bands  form  a 
conspicuous  feature,  and  I  think  we  had  better  retain  Dr. 
Owen's  name. 

Both  David  Dale  and  Eichard  Owen  refer  the  Banded 
rock  to  the  Upper  Silurian.  Professor  James  Hall,  of  New 
York,  also  refers  it  to  this  age ;  and  Mr.  Borden,  in  the 
Indiana  Geological  Report  for  1874,  has  very  naturally  fol- 
lowed in  the  footsteps  of  the  eminent  geologists  who  pre- 
ceded him.  It  rests  upon  the  Teiradium  Jlbraium  bed ;  con- 
tains Faixistella  stellata,  locally  in  the  upper  and  lower  parts; 
and  being  otherwise  without  fossils,  and  more  nearly  re- 
sembling the  overlying,  unmistakable,  Upper  Silurian  beds 
in  lithological  features,  has  led  to  the  mistake  of  placing  it 
in  the  Niagara  group.  Now  Dr.  Cornett  has  found,  resting 
upon  the  banded  rock,  a  thin  stratum  of  shaly  limestone, 
resembling  the  Lower  Silurian  beds  below  and  carrying  an 
abundance  of  Hudson  river  fossils:  Orthis  biforaia,  var. 
CLcnitUiraia ;  Orthis  retrorsa;  Orthis  subquadrata;  Orthis 
insculpta;  Strophomena  planumbona ;  Strophomena  sulcata; 
Streptelasjna  eomiculum;  Rynchonella  cajpax;  Rynchonella 
dentata;  Zygospira  headi ;  Ambonychia  radiaia. 

These  are  well  known  Hudson  river  fossils,  and  I  am  in- 
-clined  to  believe  with  Dr.  Cornett,  after  a  eareful  study  of 
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the  locality,  that  they  mark  the  top  of  the  Lower  Silurian 
at  Madifjon,  instead  of  the  Tdradium  fbratum  bed  which 
underlies  the  Banded  rock.  I  am  aware  that  many  pal- 
eontologists  will  say  that  it  is  no  unusual  thing  to  find  the 
fossils  of  one  formation  reaching  upward  into  succeeding 
formations  that  are  distant  in  time ;  and  this  is  undoubtedly 
true  of  many  species^  as  I  have  often  had  occasion  to  make 
public^  but  there  can  be  no  good  reason  in  this  case^  when 
so  large  a  number  of  Hudson  River  species  completely  ter- 
minate under  the  magnesio-niagara,  or  Cliff  rock,  should 
not  be  assumed  as  marking  the  true  boundary  line  of  the 
formations. 

Dana  very  truly  says  in  his  Manual  of  Geology :  "  Nature 
does  not  build  up  walls  to  divide  off  her  boundaries."  So  it 
is  natural  to  have  at  some  localities  a  difference  of  opinion 
in  the  assignment  of  a  few  feet  more  or  less  to  a  definite 
epoch. 

From  the  top  of  the  Hudson  River  fossil  bed,  that  lies 
over  the  Banded  rock,  and  extending  up  to  the  top  of  the 
hill  at  the  toll  gate,  there  is  about  one  hundred  feet  of  strata,, 
composed  for  the  most  part  of  thick  and  thin  beds  of  buff 
and  light  colored  magnesian  limestone.  Portions  of  this 
member  are  rough-weathering,  and  almost  worthless  for 
building,  while  other  portions  furnish  good  durable  stone,. 
of  which  large  quantities  have  been  quarried  for  market. 
The  most  abundant  fossil  is  (Jalymene  blumenbachi.  The 
lower  twenty-three  feet  of  these  beds,  Dr.  Comett  refers  to 
the  Clinton,  but  I  can  see  no  good  grounds  for  separating 
it  from  the  Niagara.  I  have  now  followed  the  Upper  Silu- 
rian beds  from  the  Ohio  river  on  the  south,  to  the  limits  of 
their  crop  on[the  Wabash  river  in  the  north,  without  finding 
any  well  defined  character  by  which  the  Clinton  epoch  can 
be  recognized  in  Indiana. 

Of  course  one  may  go  to  work  and  make  indefinite  di- 
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visions  of  any  formation^  however  small  the  space  it  occupies 
in  vertical  range.  The  bottom  will  be  the  oldest  and  each 
succeeding  division  will  follow  in  regular  sequence;  but  a 
Kjlassification^  based  upon  such  a  system,  could  never  be 
maintained  over  a  large  area  of  country,  and  the  attempt  in 
that  direction  would  lead  to  the  greatest  confusion  and  inter- 
minable disputes.  In  New  York  and  Pennsylvania,  where 
the  entire  Upper  Silurian  formation  is  from  fifteen  hundred 
to  three  thousand  two  hundred  and  seventy  feet  thick,  it  is 
possible  to  establish  well  defined  boundaries  of  subdivision ; 
but  here,  where  the  formation  has  dwindled  to  from  fifty  to 
two  hundred  and  fifty  feet,  the  attempt  is  fraught  with 
mischief,  and  should,  in  my  judgment,  be  abandoned. 

From  Madison  to  the  mouth  of  Fourteen-mile  creek  the 
Lower  Silurian  dips  in  a  southerly  direction,  and  passes 
beneath  the  Ohio  river  at  the  latter  place,  which  is  fourteen 
miles  above  Louisville,  Kentucky,  and  has  an  elevation  of 
four  hundred  and  four  feet  above  the  ocean — a  dip  of  three 
hundred  and  fifty-nine  feet  in  about  thirty  miles,  or  a  little 
over  ten  feet  to  the  mile.  Taking  the  elevation  at  Madison 
to  be  seven  hundred  and  sixty-five  f^et  above  the  ocean.. 
Fourteen-mile  creek,  in  Clark  county,  i»  the  most  westerly 
crop  of  the  Lower  Silurian  rocks  known  in  the  State. 

Mr.  A.  S.  Miller,  of  Cincinnati,  author  of  a  recent  work 
on  American  Palasozoic  Fossils,  has  very  obligingly,  at  my 
request,  furnished  a  complete  catalogue  of  all  the  fossils 
which  have  been  found  in  the  Lower  Silurian  rocks  over  a 
portion  of  Ohio,  Indiana  and  Kentucky. 

Mr.  Miller^s  work  on  the  American  Palaeozoic  Fossils,  has 
very  justly  won  for  him  the  reputation  of  the  very  highest 
authority  on  American  fossils,  and  this  list,  coming  as  it 
does  first  from  his  pen,  can  not  fail  to  be  of  incalculable 
value  to  collectors  of  Lower  Silurian  fossils. 
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CATALOGUE  OF  FOSSILS 


FOUXD  IS  THE 


Hudson  River,  Utica  Slate  and  Trenton  Groups^ 


AS  SXPOBKD  IN  THB 


SOUTHEAST  PART  OF  INDIANA,  SOUTHWEST  PART  OF 
OHIO,  AND  NORTHERN  PART  OF  KENTUCKY, 


By  S.  a.  Miller,  Esq.,  op  Cincinnati,  O. 


In  1842  *  Professor  James  Hall,  of  New  York,  stated 

•that  the  shale  at  Newport,  Kentucky,  containing  Triarthru^ 

becki,  is  of  the  age  of  the  Utica  Slate  of  New  York,  and 

that  the  rocks  below  in  Kentucky  are  the  equivalent  of  the 

Trenton  Group  of  New  York. 

In  1865  Professor  F.  B.  Meek  proposed  to  substitute  the 
name  Cincinnati  Group  for  the  older  and  well  understood 
Hudson  River  group  of  the  New  York  and  Canadian  geolo- 
gists. As  this  could  not  be  done,  other  geologists  have  tried 
to  substitute  the  name  "Cincinnati  Group"  for  rocks  of  the 
age  of  the  Hudson  River,  Utica  Slate  or  Trenton  Groups 
wherever  found  in  the  Western  States.  The  attempt  to 
substitute  the  name  of  the  "Cincinnati  Group"  for  one  or 

Am.  Jour.  Sd.  and  Arts^  yol.  42. 
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more  of  these  well-defiued  and  clearly  characterized  groups 
of  New  Tork  and  Canada  has  caused  a  great  deal  of  useless 
discussion  and  no  small  amount  of  confusion  in  the  nomen- 
clature of  these  rocks. 

The  Cincinnati  geologists,  neglecting  the  study  of  the 
Trenton  Group  of  Kentucky,  and  overlooking  the  evidences 
pointing  to  the  Utica  Slate  age  of  the  small  exposures  in 
the  banks  of  the  Ohio,  near  Cincinnati,  contented  them- 
selves, with  the  study  of  the  richer  fields,  in  the  exposures  of 
the  Hudson  River  group  in  Ohio  and  Indiana,  and  permit- 
ted geologists  from  abroad,  who  knew  little  or  nothing  of 
the  rocks  in  question,  to  flatter  them  with  a  local  name 
until  the  absurdity  of  the  position  became  so  manifest  and 
the  injury  to  science  so  apparent  that  they  resolved,  not- 
withstanding their  local  pride,  to  abandon  the  worse  than 
useless  synonym,  and  to  raise  their  voice  in  behalf  of  exact 
science  and  the  well  established  law  of  priority  in  geological 
nomenclature. 

The  action  taken  will  be  best  understood  by  quoting  the 
proceedings  at  the  special  meeting  of  the  Cincinnati  Society 
of  Natural  History,  as  follows,  to-wit : 

♦"Special  Meeting  of  the  Cincinnati  Society  of  Natural  His- 
TOBY  to  Consider  Questions  of  Geological  Nomenclature. 

*'At  a  special  meeting  of  the  Cincinnati  Society  of  Natural  History, 
called  to  consider  questions  of  geological  nomenclature,  held  at  the  rooms 
of  the  society,  on  the  23d  day  of  January,  1879,  at  3  o'clock  p.  m. — L.  S. 
Cotton,  Tice-president,  in  the  chair — on  motion  of  S.  A.  Miller,  Esq.,  it  was 

"lUsolved,  That  a  committee  of  ten,  who  take  a  special  interest  in  the 
stady  of  the  Lower  Silurian  rocks  of  southwestern  Ohio,  southeastern 

«  My  own  views  on  the  Lower  Silurian  rocks,  in  this  report,  were  written  in  J877.  So 
Isr  M  Indiana  is  concerned,  I  see  no  cause  to  make  any  changes,  but  in  view  of  the  abil- 
ity 01  the  committee  of  the  Natural  History  Society  of  Cincinnati,  their  long  acquaint- 
ance with,  and  fine  opportunities  to  study  the  rocks  at  Cincinnati,  leads  me  to  agree 

with  them  in  placing  the  lower  part  of  the  group  in  Ohio  in  the  Utica  slate. 

E.  T.  0. 
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Indiana  and  Kentucky,  be  appointed  by  the  chair  to  report  to  this  society 
upon  what  seems  to  them  to  be  the  correct  nomenclature  of  these  rocks. 

"Whereupon  the  chair  appointed  as  such  committee,  8.  A.  Miller, 
Esq.,  Prof.  A.  G.  Wetherby,  Fred.  Braun,  Esq.,  Prof.  Geo.  W.  Harper, 
Prof.  John  Mickleborough,  Paul  Mohr,  Esq..  Prof.  John  W.  Hall,  Jr., 
O.  B.  Dyer,  Esq.,  E.  O.  Ulrich,  Esq.,  and  Dr.  B.  M.  Byrnes. 

''The  committee  thereupon  reported  as  follows: 
**  To  the  CineinnaH  Society  of  Natural  History: 

"  Your  committee,  appointed  to  report  upon  what  seems  to  be  the  cor- 
rect nomenclature  of  the  Lower  Silurian  rocks  of  southwestern  Ohio, 
southeastern  Indiana,  and  Kentucky,  represent: 

"That  the  fossils  found  in  the  strata,  for  twenty  feet  or  more  above  low 
water  mark  of  the  Ohio  river,  in  the  first  ward  of  the  city  of  Cincinnati, 
and  on  Crawfish  creek,  in  the  eastern  part  of  the  city,  and  in  Taylor's 
creek,  east  of  Newport,  Kentucky,  at  an  elevation  of  more  than  fifty  feet 
above  low  water  mark  in  the  Ohio  river,  indicate  the  age  of  the  Utica 
Slate  Group  of  ISew  York.  A  fauna  is  represented  in  these  rocks  that  is 
not  found  above  or  below  them.  Within  this  range  we  find  the  Triarlhnu 
beekiy  Leperditia  bymegiy  Lepiobolus  lepisj  Butkotrephia  ramtUom,  and  sev- 
eral species  of  Graptolites,  Crinoids,  Bryozoans,  and  Brachiopods  that 
seem  to  be  confined  within  its  limits.  Moreover,  the  brown  slates  and 
greenish-blue  shales  and  concretionary  .nodules  give  a  lithological  char« 
acter  to  the  strat^  which  distinguish  them  from  the  strata  both  above 
and  below.  From  the  evidences  thus  furnished  by  the  lithological  char- 
acter of  the  strata,  and  the  distinct  character  of  the  foesil  remains,  we 
refer  all  the  strata  containing  the  Triarthrus  becki  to  the  age  of  the  Utica 
Slate  Group  of  New  York. 

''Above  the  range  of  the  Triarthrus  beckif  the  fossils,  as  well  as  the  posi- 
tion of  the  rocks,  indicate  the  age  of  the  Hudson  River  Group  of  New 
York,  and  we  have  no  hesitation  in  so  referring  them,  and  entertain  no 
doubt  of  the  correctness  of  the  reference. 

"The  fossils  from  Paris,  Lexington,  the  High  Bridge  over  the  Ken- 
tucky river,  and  from  other  places  in  Kentucky,  as  well  as  the  lithological 
character  of  the  strata,  furnish  abundant  evidence  of  the  existence  of  the 
Trenton  Group  over  an  extensive  tract  of  country  in  that  State.  In  the 
State  of  Kentucky,  we  have  the  Trenton,  Utica  Slate  and  Hudson  River 
Groups  well  represented,  and  the  rocks  have  a  northerly  dip  from  Paris 
and  Lexington  toward  the  Ohio  river,  but  at  what  rate  per  mile  we  are 
not  advised. 

"In  Southeastern  Indiana  neither  the  Trenton  nor  Utica  Slate  appear. 
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and,  oonseqoentlj,  we  refer  all  the  Lower  Silurian  rocks  of  that  State  to 
the  Hudson  River  Group. 

"The  Trenton  Group  is  not  exposed  at  Cincinnati,  nor  at  anj  point  in 
Ohio  west  of  the  city,  but  we  think  it  is  probable  that  it  maj  be  r^pre- 
•aented  in  the  banks  of  the  Ohio  river  a  few  miles  east  of  the  citj.  The 
Utica  Slate  is  represented  in  Ohio  only  in  the  banks  of  the  river,  at  the 
city  of  Cincinnati,  and  east  of  the  city,  and  in  the  excavations  near  the 
mouths  of  the  streams  which  enter  the  river  east  of  the  city.  Conse- 
quently all  the  Lower  Silurian  rocks  in  Southwestern  Ohio  belong  to  the 
Hudson  River  Group,  except  those  represented  by  the  small  exposures  in 
the  banks  of  the  river  at  Cincinnati,  and  east  of  the  city,  in  the  immediate 
vicinity  of  the  river. 

"The  conclusion  to  which  we  have  come  is,  that  all  the  Lower  Silurian 
rocks  which  we  have  had  under  consideration,  are  to  be  referred  to  the 
Trenton, Utica  Slate  and  Hudson  River  Groups,  and  that  the  name  'Cin- 
cinnati Group'  should  be  dropped,  not  only  because  it  is  a  synonym,  but 
because  its  retention  can  subserve  no  useful  purpose  in  the  science,  and 
because  it  will,  in  the  future,  as  in  the  past,  lead  to  erroneous  views  and 
fruitless  discussion.  And  we  would  add  that  so  far' as  any  investigations 
of  these  rocks  have  been  made,  they  have  not  led  to  any  other  or  further 
subdivisions  than  those  which  we  have  adopted,  and  which  have  been  so 
thoroughly  and  firmly  established  by  the  geologists  of  the  State  of  New 

York. 

'*S.  A.  MniLEK,  A.  G.  Wethebbt, 

"Fbed.  Baaun,  Geo.  W.  Habpsb, 

"JkO.  MiCKLEBOBOUQH,         PAUIi  MOHB, 

"John  W.  Hall,  Jr.,         C.  B.  Dyeb, 
"£.  O.  Ulrich,  R.  H.  Byknes. 

"  After  some  discussion  and  remarks  in  favor  of  the  report,  by  R.  B. 

• 

Moore,  Esq.,  and  others,  the  report  was  received,  and  the  committee 
discharged;  and  there  being  no  other  business  before  the  society,  on 
motion,  it  adjourned.'* 

It  will  be  observed  that  only  a  few  fossils  in  the  follow- 
ing catalogue  are  refefred  to  the  Trenton  Group  of  Kentucky. 
This  is  to  be  accounted  for  on  the  Ground  that  this  Group 
is  to  the  Cincinnati  geologists  a  comparatively  unexplored 
field.  As  long  as  all  the  rocks  were  referred  to  the  '^  Cin- 
cinnati Group/^  collectors  would  naturally  seek  the  richest 
grounds  for  hunting  and  neglect  the  less  exposed  and  more 
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difficult  places.  Ohio  and  Indiana  furnished  the  finest  ex- 
posures and  those  most  favorable,  because  composed  of 
shales  and  thin  limestones.  The  beautiful  plains  in  the 
Blue-grass  region  of  Kentucky  offisr  but  few  exposures  of 
the  underlying  Trenton  rocks,  and  those  are  generally  con- 
fined to  displays  of  massive  stone  in  the  banks  of  the  streams 
where  fossils  are  collected  utider  difficulties. 

The  rocks  having  been  correctly  subdivided,  we  may 
expect,  in  the  future,  to  find  the  Trenton  Group  quite  thor- 
oughly explored  and  a  more  accurate  knowledge  of  its  fossils 
in  the  possession  of  our  collectors,  as  well  as  a  definite  deter- 
mination of  the  fossils  which  are  limited,  in  their  range  to 
the  Utica  Slate. 

PLANTiE. 

Aiistophycns— Miller  &  Dyer,  1878.    Cont.  to  Pal.,  No.  2.    [Ety.  arUtogy. 

best  of  its  kind,  excellent;  pkukoSf  a  sea  plant.] 
«  ramosnm— Miller  &  Dyer,  1878.    Cont  to  Pal,,  No.  2. 

Hud.  Riv.  Gr.    [Sig.  branchy.] 
a  ramosmn  var,  gerinaniim— Miller  &  Dyer,  1878.    Cont. 

to  Pal.,  No.  2.    Hud.  Biv.  Gr.    [Sig.  near  of  kin.] 

Arthraria— Billings,  1874.    Pal.  Fobs.  Vol.  2.    [Ety.  arthron^  a  joint] 
«  biclavata— S.  A.  Miller,  1875.    Cin.  Quar.  Jour.  Sci.,  Vol.  2. 

Hud.  Biv.  Gr.    [Sig.  double-clubbed.] 

Blastophycus— Miller  &  Dyer,  1878.    Jour.  Cin.  Soc.  Nat.  Hist    [Ety. 

blasloSf  a  bud ;  pbtbkos,  sea  weed.] 
a  diadematimi— Miller  &  Dyer,  1878.     Jour.  Cin.  Soc. 

Nat.  Hist.   Hiower  part  Hud.  Biv.  Gr.  [Sig.  diademed.] 

Buthotrephlg— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    [Sig.  growing  in  the 

depths  of  the  sea.] 
«  grracUls—Hall,  1847.    Pal.  N.  Y.,  Vol.  1.     Hud.  Biv. 

Gr.    [Sig.  slender.] 
«  gracilis  var.  intermedlar-Hall,  1852.    Pal.  N.  Y.,  Vol. 

2.    Hud.  Biv.  Gr.    [Sig.  intermediate.] 
<<  ranmlosa— S.  A.  Miller,  1874.     Gin.  Quar.  Jour.  Sci., 

Vol.  1.    Utica  Slate  Gr.    [Sig.  full  of  little  branches-! 
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GblaephyemB— Miller  &  Dyer,  1878.     Cont.  to  Pal.,  No.  2.    [Ety.  dUas, 

young  grass;  phukos,  a  sea  plant.] 
<<  plunosmm— Miller  &  Dyer,  1878.    Cont.  to  Pal.,  No.  2. 

Lower  part  of  Hud.  Riv.  Qr.    [Sig.  feathered.] 

DactflophyeuB— Miller  &  Dyer,  1878.     Cont.  to  Pal.,  No.  2.     [Bty. 

dactyloBf  a  finger;  phukoSf  a  Bea  plant.] 
«  quadripartitiiiii— Miller  <&  Dyer,  1878.    Cont.  to  Pal., 

No.  2.     Lower  part  Hud.  £iy.  Gr.     [Sig.  four^ 

parted.] 
«  tridigitatnm— IJiller  &  Dyer,  1878.    Cont.  to  Pal.,  No. 

2.    Lower  part  Hud.  Riy.  Gr..    [Sig.  three-fingered.] 

Bystaetophyens— Miller  &  Dyer,  1878.    Cont.  to  Pal.,  No.  2.    [Ety. 

dyg(akto8j  hard  to  arrange;  pAuibs,  a  sea  plant.] 
«  mamtllannm— Miller  &  Dyer,  1878.     Cont  to  Pal., 

No.  2.   ^pper  part  Hud.  Biv.  Gr.    [Sig.  haying 
breasts,  or  protuberant.] 

Hellophycu— Miller  &  Dyer,  1878.    Cont.  to  Pal.,  No.  2.    [Ety.  Aeftos, 

the  ^un ;  phukog,  a  sea  plant.] 
«  stelliforme— Miller  &  Dyer,  1878.    Cont.  to  Pal.,  No.  2. 

Hud.  Hiy.  Gr.    [  Sig.  star-shaped.] 

lierophycms— Billings,  1862.    Pal.  Foss.,  Vol.  1.    [Ety.  IrOros,  afan; 

phukoSf  a  sea  plant.] 
«  flabellum— Miller  &  Dyer,  1878.    Jour.  Cin.  Soc.  Nat. 

Hist.    Upper  part  Hud.  Biy.  Gr.    [  Sig.  a  fan.] 

LoeUa — James,  1879.    Palaeontologist.    [  Ety.  proper  name.] 

<<  Billqnaria^  James,  1879.  Palaeontologist,  Utica  Slate  Gr.  [Sig. 
pod-like.]  Mr.  James  has  published  a  number  of  names  with 
brief  descriptions  in  a  paper  called  the  "Palaeontologist.'* 
This  species  can  be  readily  identified,  and  is  found  in  abund- 
ance in  the  bank  of  the  Ohio  riyer,  below  Coyington,  Ky. 
I  haye  admitted  into  this  catalogue,  from  his  "Palaeontolo- 
gist," only  such  species  as  I  haye  identified. 

Protostifirma— Lesquereux,  1877.    Trans.  Am.  Phil.  Soc.     [Ety.  proloB, 

first;  sligmaf  a  dot  or  puncture.] 
«  siglllarloides— Lesquereuz,  1877.    Trans.  Am.  Phil.  Soc. 

Upper  part  of  Hud.  Biy.  Gr.  [Sig.  like  a  fossil  of  the 
genus  ngiUaria.]  I  regard  this  as  a  sea  plant,  though 
Prof.  Lesquereuz  has  published  it  as  a  land  plant 
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Psilophytam— Dawson,  1859.    Quar.  Jour.  Geo.  Soc.,  Vol..  15.    [Et^. 

pgUoUf  smooth ;  phyUm^  stem.] 
<<  gracilUmnm— Lesqaereux,  1877.    Trans.  Am.  Phil.  Soc. 

Utica  Slate  and  lower  part  Hud.  Riv.  Gr.  Professor 
Lesquereux  published  this  as  a  land  plant,  but  I 
think  it  is  a  Graptolite,  and  have  referred  it  to  Drndro- 
graptua  ffraciaimus. 

BosophyeilS-— Hall,  1852.    Pal.  N.  Y.,  Vol.  2.    [Ety.  ruaos,  rugose;  phuhot, 

a  sea  plant] 
<<  asperum— Miller  &  Dyer,  1878.    Jour.  Gin.  Soc.  Nat.  Hist. 

Lower  part  Hud.  Biv.  Gr.    [Sig.  rough.] 
<<  bilobatmn— Vanuxem,  1842.     (FucMa  hUobahu.)     Geo. 

Rep.  N.  Y.    Hud.  Biv.  Gr. ,  [Sig.  two-lobed.] 
«  pndicum— Hall,  1852.     Pal.  N.  Y.,  Vol.  2.    Hud.  Bir. 

Gr.    [Sig.  shame-faced.]  « 

:SphenophyIllim— Brongniart,  1828.     Prodr.  Hist  Veg.  Foss.      [Ety. 

sphen,  a  wedge ;  pkyllon,  a  leaf.] 
<<  prlmaDTam— Lesquereux,  1877.    Trans.  Am.  Phil.  Soc 

Hud.  Biv.  Gr.  (?)  Prof.  Lesquereux  published  this 
as  a  land  plant.  I  do  not  think  it  is.  If  it  is  a 
fossil,  it  is  a  Graptolite. 

l!riellophyea9— Miller  &  Dyer,  1878.    Jour.  Gin.  Soc.  Nat  Hist    [Ety. 

*     iriehoa,  hair;  phtJcoSf  sea  plant] 
a  lanasnm-— Miller  &  Dyer,  1878.    Jour.  Gin.  Soc.  Nat 

Hist    Upper  part  of  Hud*  Biv.  Gr.    [Sig.  woolly.] 
<<  snleatnm— Miller  &  Dyer,  1878.    Gont.  to  Pal.,  No.  2. 

Lower  part  of  Hud.  Biv.  Gr.    [Sig.  furrowed.] 
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ANIMAL   KINGDOM. 

8UB-KINGD0M.PR0TISTA. 

CULSS  RHIZOPODA. 

PasceollU— Billings,  1857.    Bep.  of  Prog.  Can.  Bar.    [Etj.  jxuoeoftu,  a 

leather  money  bag.] 
*<         elandei— S.  A.  Miller,  1874.    an.  Quar.  Jour.  Sci.,  Vol.  1. 

Hud.  Biv.  Or.    [Ety.  proper  name.] 
<«  darwlnl— S.  A.  Miller,  1874.    Cin.  Quar.  Jour.  Sci.,  Vol.  1. 

Hud.  Biv.  Gr.    [Ety.  proper  name.] 

CLASS    FORIFEBA. 

• 

BraehiospOB^ia— Marsh,  1867.    Am.  Jour.  Sci.  and  Arts,  2d  Ser.,  VoL 

44.    [Etj.  bradnumy  an  arm ;  apongiaf  sponge. 
«  dlgitata—Owen,  1857.    (Scyphia  digitata.)    Geo.  of 

Ky.,  Vol.  2.    Trenton  Gr.  of  Ky.    [Sig.  fingered.] 
«  Ijoni— Marsh,  1867.     Am.  Jour.  Sci.   and  Arts,  2d 

Ser.,  Vol.  44.    Trenton  Gr.  of  Ky.    [Ety.  proper 

name.] 
«  roemerana — Marsh,  1867.    Am.  Jour.  Sci.  and  Arts, 

2d  Ser.,  Vol.  44.    Trenton  Gr.  of  Ky.    [Ety.  proper 

name.] 

Mlerospongia— Miller  &  Dyer,  1878.    Jour.  Cin.  Soc.  Nat.  Hist.     [Ety. 

mUcroSy  small ;  spongiay  sponge.] 
"  gregaria— Miller  &  Dyer,  1878.    Jour.  Cin.  Soc.  Nat. 

Hist.    Hud.  Biv.  Gr.    [Sig.  gregarious.] 

SUB-KINGDOM  BADIATA. 

CLASS  POLYPI. 

Anlopora — Goldfuss,  1826.    Germ.  Petref.     [Ety.  avloBf  a  pipe;  poroSf  a 
pore. 
<«         arachnoidea— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    Hud.  Biv. 
Gr.    [Sig.  like  a  cobweb.] 
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Chetetes— Fischer,  1837.  Oryct.  du  Gouv.  Moscow.  [Ely.  ehaUe,  hair.] 
Following  the  best  authors,  I  refer  the  species  usually  re- 
ferred to  this  genus,  from  the  Lower  Silurian  rocks,  to  the 
genus  Monticulipora. 

ClimacogrraptiiB— Hall,  1865.    Can.  Org.  Rem.    Decade  2.    [Ety.  climax, 

a  small  ladder;  grapho,  to  write.] 
«  bicornis— Hall,  1847.    (Graptolithus  bicornis.)  Pal. 

N.  Y.,  Vol.  1.    Hud.  Riv.  Gr.    [Sig.  two  horned.] 
"  typicalis— Hall,  1865.    Can.  Org.  Rem.    Decade  2. 

Had.  Riv.  Gr.    [Sig.  type  of  the  genus,  though  the 

genus  was  founded  upon  O.  bicornis.] 

Colnmnopora^Nicholson,  1874.    Lond.  Geo.  Mag.  N.  S.,  Vol.  1.    [Ety. 

eolumnaj  a  column;  porusy  a  pore.] 
"  crlbrlfonnT& — Nicholson,  1874.    Lond.  Geo.  Mag.  N.  8., 

Vol.  1.  Upper  part  Hud.  Riv.  Gr.  [Sig.  seive-formed.] 

Constellaria  polystomello-^icholson.   Syn.  for  Stellipora  antheloidea; 

or,  at  most,  a  mere  variety. 

Dendrogrraptns— Hall,  1865.    Can.  Org.  Rem.  Decade  2.   [Ety.  dendron, 

a  tree;  grapho,  to  write.] 
<<  g^racillimns — Lesquereux,  1877^   (Psilophytum  gracil- 

imum.)    Trans.   Am.  Phil.  Soc.    Utica  Slate   and 
lower  part  of  Hud.  Riv.  Gr.    [Sig.  very  slender.] 

FaTistelTar-Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    [Ety./awM,  honey  comb; 

gtelloy  a  star.] 
"         stellata—Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    Upper  part  of 
Hud.  Riv.  Gr.    [Sig.  starred.] 

MegalogrraptllH^S.  A.  Miller,  1874.    Cin.  Quar.  Jour.  Sci.,  Vol.  1.    [Ety. 

megale,  great;  grapho^  to  write.] 
«  welchl— S.  A.  Miller,  1874.     Cin.  Quar.  Jour.  Sci.,  Vol. 

1.    Upper  part  Hud.  Riv.  Gr.    [Ety.  proper  name.] 

Monticnlipora— D'Orbigny,  1850.    Prodr.  de  Palaeont.    [Ety.  monftcu/tM, 

a  hillock ;  porWy  a  pore.] 
it  approximata— Nicholson,   1874.      (Chetetes  approxi- 

matus.)    Quar.  Jour.  Geo.  Soc,  Vol.  30.    Hud.  Riv. 
Gr.    [Sig.  near  to — from  its  near  approach  to  M.  dcUeL] 
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MonticDlipora—attrita— Nicholson,  1874.     (Chetetes  attritus,  and  later 

Dekayia  attrita)  is  merely  a  weathered  form  of  different 

Bpecies. 
.«  briareng— Nicholson,  1875.    (Chetetesbriareus.)     Ohio 

Pal.,  Vol.  2.    Utica  Slate  Gr.     [Ety.  mythological 

name.] 
<<  calceolvs^Miller  &  Dyer,  1878.»   Jour.  Cin.  Soc.  Nat. 

Hint.    Hnd.  Riv.  Gr.    [Sig.  a  little  shoe.] 
<^  caliciUns— James,   1875.      (Chetetes  calicula.)      Cata- 

logue Cin.  Fobs.    Utica  State  Gr.     [Sig.  a  little  cup.] 
«  clathratnla— James.    (Chetetes  clathratulus).   Syn.  for 

Cyclopora  jamesi. 
<«  claracoidea— James,   1875.       (Chetetes  clavicoideus.) 

Catalogue  Cin.  Fosb.     Hud.  Riv.  Gr.     [Sig.  club- 
shaped.] 
<^  corticans — Nicholson.     (Chetetes  corticans.)    Syn.  for 

Monticulipora  tuberculata. 
<*  dalel— Edwards  AHaime,  1851.    (Chetetes  dalei.)    Pol. 

Foss.  des  Terr.      Palieoz.      Hud.   Riv..  Gr.      [Ety. 

proper  name.] 
<<  decijaens— Rominger,1866.  (Chetetes  decipiens.)    Proc. 

Acad.  Nat.  Sci.  Phil.    Hud.  Riv.  Gr.     [Sig.  doubtful.] 

This  may  be  a  syn.  for  Cvclopora  jamesi. 
<^  delicatnla— Nicholson,  1874.      (Chetetes  delicatulus.) 

Quar.  Jour.  Geo.  Soc,  Vol.  30.     Upper  part  Hud. 

Riv.  Gr.    [Sig.  quite  slender.] 
<i  discoidea— Nicholson,  1875.  (Chetetes  discoideus.)  Ohio 

Pal.,  Vol.  2.     Hud.  Riv.  Gr.    [Sig.  disc-like.] 
«  fibrosa— Goldfuss,  1826.   (Calamopora  fibrosa.)     Germ. 

Petref.    Trenton  and  Hud.  Riv.  Gr.   [Sig.  fibrous.] 
<<  fletcheri—Edwards  &  Haime,  1861.  (Chetetes  fletcheri.) 

Pol.  Foss.  des  Terr.     Pal»oz.  Hud.  Riv.  Gr.     [Ety. 

proper  name.] 
<<  frondosa— D'Orbigny,  1850.    Prodr.  de  Pal»ont.    Hud. 

Riv.  Gr.    [Sig.  branchy.] 
«  gracilis— Nicholson,  1874.    (Chetetes  gracilis.)    Quar. 

Jour.  Geo.  Soc.,  Vol.  30.     Hud.   Riv.  Gr.     [Sig. 

slender.] 
<<  jamesi — Nicholson,  1874.  (Chetetes  jamesi.)  Quar.  Jour. 

Geo.  Soc,  Vol.  30.    Lower  part  Hud.  Riv.  Gr.    [  Ety. 

proper  name. 
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MoDtieollpora— Ijcoperdon— Say,  1847.   (Favosites  lycoperdon.)    Halh 

in  Pal.  N.  Y.,  Vol.  1.    Trenton  and  Hud.  Kiv.  Gr. 

[Sig.  paff-ball-flhaped.] 
mBmmiilata--iyOrbigny,  1850.     Prodr.  de   Palseont. 

Hud.  Biv.  Gr.    [Sig.  mammillated.] 
newberryi— Nicholson,  1875.     (Chetetes    newberryi.) 

Ohio  Pal.,  Vol.  2.  Hud.  Biv.  Gr.  [Ety.  proper  name.} 
nodnlosa ->  Nicholson,    1874.     (ChetetcB    nodulosus.) 

Qnar.  Jour.  Geo.  Soc.,  Vol.  30.    Upper  part  Hud» 

Biv.^.Gr.    [Sig.  covered  with  Hmall  knots.] 
onealll— Jamen,  1875.  (Chetetes  onealli.)  Catalo^eSiL 

Fobs.  Lower  part  Hud.  Biv.  Gr.  [  Ety.  proper  name.] 
ortonl — Nicholson,  1874.  (Chetetes  ortoni.)  Quar.Jour. 

Geo.  Soc.,  Vol.  30.  Hud.  Biv.  Gr.  [Ety.  proper  name.] 
papUlata— McCoy,  1850.    Ann.  and  Mag.  Nat  Hist.,  2d 

Ser.,  Vol.  6.    Hud.  Biv.  Gr.    [Sig.   covered   with 

papilli.] 
paronla — See  Cyclopora  pavonia. 
petechiallft— Nicholson,  1875.     (Chetetes  petechialis.) 

Ohio  Pal.,  Vol.  2.    Hud.  Biv.  Gr.    [Sig.  spotted.] 
pnlchella  as  identified  by  Nicholson  (chetetes  pulchel* 

lus)  is  M.  fibrosa. 
qnftdrata — Bominger,    1866.      (Chetetes    qnadratus.) 

Proc.  Acad.  Nat.  Sci.     Upper  part  Hud.  Biv.  Gr. 

[Sig.  four-cornered.] 
rhombica — Nicholson.    (Chetetes  rhombicus.)    Syn.  for 

M.  quad  rata. 
mgosa — Edwards  &  Haime.    (Chetetes  rugosus.)     It  is 

merely  a  form  of  M.  dalei.    Moreover,  the  name  was 

pre-occupied. 
Sigillarloldes— Nicholson,  1875.      (Chetetes    sigillari- 

oides.)    Ohio  Pal.,  Vol.  2.    Utica  Slate  and  lower 

part  Hud.  Biv.  Gr.    [Sig.  like  a  sigillaria.] 
snbpulchella— Nicholpon,  1875.    (Chetetes  subpulchel- 

lus.)    Ohio  Pal.,  Vol.  2.    Hud.  Biv.  Gr.    [Sig.  some- 
what like  jSf.  pvlchella.']     This  is  a  variety  of  M. 

fibrosa. 
tnbercnlata — Edwards  &  Haime,  1851.    (Chetetes  tuber- 

culatus.)     Pol.  Foss.  des  Terr.  Paleeoz.    Hud.  Biv. 

Gr.     (Sig.  tuberculated.] 
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Montteulipora—lindiilata— Nicholson,  1875.    Pal.  ProTlnoe  of  Ontario. 

Hud.  Biv.  Gr.  [Sig.  nndalated.]  This  is  the  large, 
irregular  form  which  is  usually  regarded  as  a  variety 
of  M.  lycoperdon. 

FAlaophyllluii— Billings,  1858.    Bep.  of  Progr.  Can.  Sur.    [Ety.  palaio$, 

ancient;  phyllon,  a  leaf.] 
<<  dlraricaiig— Nicholson,  1875.   Ohio  Pal.,  Vol.  2.  Upper 

part  Hud.  Biv.  Gr.    [Sig.  wide  apart.] 

Frotarea— Edwards  &  Haime,  1849.    Pol.  Fobs,  des  Terr.  Palaeoz.    [Ety. 
protoSy  first ;  araioa,  spongy.] 
«         retusta^Hall,  1847.    (Poritep  vetustus.)    Pal.  N.  Y.,  Vol.  1. 
Upper  part  Hud.  Biv.  Gr.    [Sig.  ancient] 

Stelllpora— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    [Ety.  sUUa,  a  star ;  poms,  a 

pore.] 
ti  antheloidea-Hal],  1847.    Pal.  N.  Y.,  Vol.  1.    Hud.  Biv. 

Gr.    [Sig.  like  a  coral  of  the  genus  AntheHaJ] 

Streptelasma— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    [Ety.  tireptos,  twisted; 

elasmoy  lamella.] 
<<  eornleulnm— Hall,  1847.    Pal.  N.  Y.,  Vol.,  1.    Upper 

part  Hud.  Biv.  Gr.    [Sig.  a  little  horn.] 

TetrmdIlUil— Dana,  1848.    Zooph.,  Vol.  8.    [Ety.  tetras,  four.] 

<<  flbratnm— Safford,  1856.     Am.  Jour.  Sci.  and    Arts,   2d 

Ser.,  Vol.  22.  Upper  part  Hud.  Biv.  Gr.    [Sig.  threaded.] 

CLASS  ECHINODEBHATA. 

Al^elaerillllS— Vanuxem,  1842.    Geo.  Bep.  3d  Dist.  N.  Y.    [Ety.  agele 

a  herd ;  krinon,  a  lily.] 
ft  clnGinnatensls— Boemer,  1857.    Verb.  Naturh.  Bhein. 

Westph.,  Vol.  8.    Hud.  Biv.  Gr.    [Sig.  proper  name.] 
*<  pilens— Hall,  1866.  Pamphlet  Hud.  Biv.  Gr.  [Sig.  a  cap.] 

ti  geptembraehiatns— Miller  &  Dyer,  1878.   Jour.  Cin.  Soc. 

Nat.  Hist.    Upper  part  Hud.  Biv.  Gr.    [Sig.  having 

seven  arms.] 
•<  Tortlcellatns— Hall,  1866.  Pamphlet  Hud.  Biv.  Gr.    [Sig, 

whorled.] 

(3    Geo.  Bkport.] 
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Anomalocriiios— Meek  &  Worthen,  1868.   Geo.  Sur.  111.,  Vol.  3.   [Etj. 

anomoB,  irregular;  krinon,  a  lily.] 
<<  incnmis— Meek  &  Worthen,  1865.    (Heterocrinus 

incuryus.)  Proceedings  Acad.  Nat.  Sci.  Hud.  Biy. 
Gr.    [Sig.  incurved — from  an  incurved  arm.] 

Anomalocjstltes— Hall,  1859.    Pal.  N.  Y.,  Vol.  3.    [Ety.  anomoB,  irregu> 

lar;  kusHSf  a  bladder.] 
<<  balanoldes— Meek,  1872.    Am.  Jour.  Sci.  and  Arts, 

3d  Ser.,  Vol.  3.  This  species  is  referred  by  Prof. 
A.  G.  Wetherby  to  the  crustaoea  under  the  name 
Enopleura  balanoides* 

Cjclocystoldes— Billings  &  Salter,  1858.    Can.  Org.  Rem.    Decade  3. 

[Ety.  kukhSf  a  circle;  hustis,  a  bladder;  eidoB,  form.] 

<«  bellalas— Miller  &  Dyer,  1878.    Jour.  Qn.  Soc  Nat. 

Hist.  Supposed  to  be  from  the  Utica  Slate,  but  possi- 
bly from  the  lower  part  of  the  Hud.  Biv.  Gr.  [Sig. 
beautiful.] 

«  magnns— Miller  &  Dyer,  1878.    Jour.  Cin.  Soc.  Nat. 

Hist    Hud.  Riy.  Gr.    [Sig.  large.] 

if  iiii]ili8->Miller  &  Dyer,  1878.    Jour.  Cin.  Soc.  Nat.  Hist. 

Hud.  Riy.  Gr.    [Sig.  small.] 

<(  mnndnliis— Miller  &  Dyer,  1878.    Jour.  Cin.  Soc.  Nat 

Hist    Hud.  Riy.  Gr.    [Sig.  neat,  trim.] 

€(  pamw—Miller  &  Dyer,  1878.    Jour.  Cin.  Soc.  Nat 

Hist    Hud.  Riy.  Gr.    [Sig.  little.] 

Bendroeriniw— Hall,  1852.    Pal.  N.  Y.,  Vol.  2.    [Ety.  dendnm,  a  tree; 

hrinon,  a  lily.] 
<<  cadmceus— Hall,  1866.    Pamphlet*    Upper  part  Hud. 

Riy.  Gr.    [Sig.  the  herald's  staff.] 
<<  easel— Meek,  1871.    Am.  Jour.  Sci.  and  Arte,  3d  Ser., 

VoL  2.    Upper  part  of  Hud.  Riy.  Gr.    [Ety.  proper 

name.] 
<<  eineinnatensls— Meek,  1872.     Iht)c.  Acad.  Nat  Sci. 

Hud.  Riy.  Gr.    [Ety.  proper  name.] 
<<  dyeri— Meek,  1872.    Proc.  Acad.  Nat.  Sci.    Hud.  Riy. 

Gr.    [Ety.  proper  name.] 

« [NoTK.— I  hare  tued  the  word  "  Pamphlet "  m  an  abbreTiation  for  advance  aheeti  of 
the  Reporta  of  the  Kew  York  State  Museum  of  Natural  History.] 
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Bendroeiiiiiis  pol7daetfllis--Shumard,  1857.    (Homocriniu  poljdao- 

tyluB.)    Trans.  St.  Louis  Acad.  Sci.    Upper  part  Had. 
Kiv.  Gr.    [Sig.  many-fingered.] 

<<  pOBticus— Hall,  1866.  Pamphlet.   Had.BiT.Gr.   [Sig. 

posterior.] 
<}l7pfoeriiilw— Hall,  1847.    Pal  N.  Y.,  Vol.  1.    [Ety.  glypiOB,  scalp- 
tared;  krinon^  a  lily.] 

<<  angnlaris— Miller  &  Dyer,  1878.    Joar.  Ob.  Soc  Nat. 

Hist    Hud.  Riy.  Gr.    [Sig.  angular.] 

<<  baeri— Meek,  1872.    Am.  Jour.  Sci.  and  Arts,  3d  Ser., 

VoL  3.     Upper  part  Hud.  Bir.  Gr.     [Ety.  proper 
name.] 

it  decadactylufl— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    Middle 

part  Hud.  Biy.  Gr.    [Sig.  ten-fiogered.] 

<<  dyeri— Meek,  1872.    Proceedings.  Acad.  Nat  ScL    Mid- 

dle part  Hud.  Biy.  Gr.    [Ety.  proper  name.] 

<<  dyeri  tar.  smbglobosiw— Meek,  1873.  Ohio  Pal.  Vol.  1. 

Middle  part  Hud.  Biy.  Gr.    [Sig.  suhglohoee.] 

<<  dyeri  tar.  8nbl»Ti»— 8.  A.  Miller,  1878.    Jour.  Cin.  Soc, 

Nat.  Hist.    Middle  part  Hud.  Biy.  Gr.    [Sig.  some- 
what smooth.] 

4(  fornshelll— S.  A.  Miller,  1874.    Cin.  Qaar.  Jour.  Sci., 

Vol.  1.  Upper  part  Hud.  Biy.  Gr.  [Ety.  proper  name.] 

«  nealli— Hall,  1866.    Pamphlet    Upper  part  Hud.  Bir. 

Gr.    [Ety.  proper  name.] 

<<  parriu— Hall,  1866.   Pamphlet    Lower  part  Hud.  Biy. 

Gr.    [Sig.  little.] 

<<  8hafreri--S.  A.  Miller,  1875.    Gin.  Qnar.  Joar.  Sci.,  Vol. 

2.    Middle  part  Had.  Biy.  Gr.    [Ety.  proper  name.] 


Hemlejstltes-Hall,  1852.    Pal.  N.  Y.,  Vol.  2.    [Ety.  Aemt,  half;  hutU, 

a  hladder.] 
<<  gnumlatns— HaU,  1852.    Pal.  N.  Y.,  Vol.  2.    Middle 

part  Hud.  Biy.  Gr.    [Sig.  granulated.] 
<<  Stellatiu— Hall,  1966.    Pamphlet    Middle  part  Had. 

Biy.  Gr.    [Sig.  star-shaped.]  . 
Heteroerinu— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    [Ety.  hderot,  inegu* 

lar;  krinonf  a  lily.] 
€f  constrictiw— Hall,  1866.   Pamphlet   Middle  part  Had* 

Biy.  Gr.    [Sig.  constricted.] 
€4  eonstrlctag  tar.  compactns— Meek,  1873.    Ohio  PaL, 

Vol.  1.    Lower  part  Had.  Biy.  Gr.    [Sig.  compact] 
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Heteroerlmis  exills— Hall,  1866.    Pamphlet    Upper  part  Had.  BIt. 

Gr.    [Sig.  slender.] 
<<  exigmis— Meek.    S711.  for  H.  exilis. 

«  taeterodactylns—Hal],  1847.    Pal.  N.  Y.,  Vol.  1.  Utica 

Slate  and  Hud.  Kiv.  Gr.    [Sig.  irregular-fingered.] 
^<  isodactylns — Syn.  for  H.  constrictUB  dot  compactus. 

<<  Jnrento— Hall,  1866.    Pamphlet.    Hud.  Riv.  Gr.    [Sig. 

young.] 
«<  laxug— Hall,  1866.     Pamphlet     Hud.  Riv.  Gr.     [Sig. 

loose.] 
«  Simplex— Hall,  1847.     Pal.  N.  Y.,  Vol.  1.    Utica  Slate 

and  Hud.  Riv.  Gr.     [Sig.  simple.] 
<<  simplex  var.  flrnindis— Meek,  1873.    Ohio  Pal.,  Vol.  1. 

Hud.  Riv.  Gr.    [Sig.  grand.] 
<<  snbcrassms— Meek  &  Worthen,  1865.    Proc.  Acad.  Nat 

Sci.     Upper  half  of  Hudson  Riv.  Gr.     [Sig.  some* 

what  like  H,  crasnu. 

LepadoerlnilS— Conrad,  1840.    Ann.  Bep.  N.  Y.     [£ty.  lepoM  the  Bar- 

nacle  Anaiifa;  Armon,  a  lily.] 
«  moorei— Meek,  1871.    Am.  Jour.  Sci.  and  Arts,  8d  Ser. 

Vol.  2.     Upper  part  Hud.  Riv.  Gr.     [Ety.  proper 
name.] 

licfcenocriniis— Hall,  1866.    Pamphlet    [Ety.  lichen,  a  moss;  krinon,  a 

lily.] 
«  craterlformis— Hall,   1866.     Pamphlet     Utica  Slate 

and  lower  part  of  Hud.  Riv.  Gr.    [Sig.  having  the 
form  of  a  cup.] 
«  dyeii— Hall,  1866.    Pamphlet    Middle  part  Hud.  Riv. 

Gr.    [Ety.  proper  name.] 
ft  tabercnlatns— S.  A.  Miller,  1874.    Cin.  Quar.  Jour.  Sci., 

Vol.  1.     Upper  part  Hud.  Riv.  Gr.    [Sig.  tuber- 
culated.] 

PalSBaster— Hall,  1852.    Pal.  N.  Y.,  Vol.  2.    [Ety.  palaiot,  ancient; 

aster,  a  star.] 

«  antiqnatns — Locke,  1846.    (Asterias  an  tiquata)  Proc.  Acad. 

Nat  Sci.,  Phil.    Hud.  Riv.  Gr.    [Sig.  ancient.] 

«<  darkei— S.  A.  Miller,  1878.    Jour.  Cin.  Soc.  Nat  Hist 

Hud.  Riv.  Gr.    [Ety.  proper  name.] 

a  dublllS— Miller  &  Dyer,  1878.    Contribution  to  Paleontol- 

ogy, No.  2.    Hud.  Riv.  Gr.    [  Sig.  doubtful.] 
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PalMster  djeri— Meek,  1872.    Am.  Jour.  Sci.  and  Arte,  3d  Ser.,  Vol. 

3.    Hud.  Riy.  Or.    [Ety.  proper  name.] 
<«  rrannlosns— Hall,  1868.     20th  Beg.  Eep.  N.  Y.    Hud. 

Biy.  Gr.    [Sig.  granular.] 
<<  incomptus— Meek,  1872.    Am.  Jour.  Sci.  and  Arts,  Sd  Ser.» 

Vol.  3.    Hud.  Biy.  Gr.    [Sig.  unadorned.] 
«<  Jamegi— Dana,  1863.    (Pal»a8terina  (?)  jamesi.)    Am.  Jour. 

Sci,  and  Arts,  2d  Ser.,  Vol.  35.    Hud.  Eiv.  Gr.    [Ety. 

proper  name.] 
"  loiifirlbnichiAtii»--€.  A.  Miller,  1878.    Jour.  Cin.  Soc.  Nat. 

Hist.    Upper  part  Hud.  Biy.  Gr.    [Sig.  long-armed.] 
<<  ghafferi— Hall,  1868.    20tlL  Beg.  Bep.  N.  Y.    Utica  Slate, 

and  poflsiblj  lower  part  Hud.  Biy.  Gr.    [Etj.  proper 

name.] 
<<  simplex— S.  A.  Miller,  1878.    Jour.  Cin.  Soc.  Nat.  Hiat. 

Upper  part  Hud.  Biy.  Gr.    [Sig.  simple.] 
<<  splniilosns— Miller  and  Dyer,  1878.    Jour.  Cin.  Soc.  Nat 

Hist.    Hud.  Biy.  Gr.    [Sig.  full  of  spines.] 

PalMWteilBa— McCoy,  1851.    Brit.  f^al.  Foss.,  but  first  defined  bjr  Salter, 

1857.  Ann.  Mag.  Nat.  Hist.  [Etjr.  po/oios,  ancient;  oufar, 
a  star;  tnttf,  resemblance.] 

«  approximata^Miller  &  Dyer^  1878.     Jour.  Cm.  Soc 

Nat.  Hist.  Upper  part  Hud.  Biy.  Gr.  [Sig.  approxi- 
mate ;  from  its  resemblance  to  P.  specioso.] 

«  gpeeiosa— Miller  A  Dyer,  isis.    Jour.  Cin.  Soc.  Nat. 

Hist.    Upper  part  Hud.  Biy.  Gr.    [Sig.  beautiful.] 

Protarter— Forbes,  1849.    Mem.  Geo.  Sur.  Great  Britain.    [Etj.  proUM, 

first;  (u^,  star.] 
<<         flexuMOS— Miller  &  Dyer,  1878.    Jour.  Cin.  Soc.  Nat  Hut 

Lower  part  of  Hud.  Biy.  Gr.    [Sig.  full  of  turnings.] 
«         granolifems— Meek,  1872.     Am.  Jour.  Sci.  and  Arts,  3d 
Ser.,  Vol.  3.    Hud.  Biy.  Gr.    [Sig.  granule-bearing.] 

Protasterina  flmbriata— Syn.  for  Protaster  flezuosus. 

Steaasler— Billings,  1858.    Can.  Org.  Bem.  Decade  3.    [Etj.  s^anos,  auv 

row;  aster,  a  star.] 
f^         irrandis— Meek,  1872.    Am.  Jour.  Sci.  and  Arts,  3rd  Ser^ 
Vol.  3.    Upper  part  Pud.  Biy.  Gr.    [Sig.  grand.] 
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SUB-KINGDOM  MOLLUSCA. 

CLASS   BSYOZOA. 

Aleeto — LamonrouXy  1821.    Expos.  Method.    [Etj.  mytholo^cal  name.] 
aiiloporolde»— Nicholson,  1875.    Ohio  Pal.,  Vol.  2.    Hud.  Rit^ 

Or.    [Big.  like  Auhpora,'] 
eonftiSHr-Nicholflon,  1875.    Ohio  Pal.,  Vol.  2.    Utica  Slate  and 

lower  part  Hud.  Riy.  Gr.    [Sig.  confused.] 
frondosa— Nicholson,  1875.    Ohio  Pal.,  Vol.  2.    Hud.  RIt.  Gr. 

[Sig.  branchy.] 
inflata— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    Hud.  RIt.  Gr.    [Sig. 

inflated.] 
iiexilis— James,  1875.    Catalogue,  Gin.  Fobs.    Hud.  Riv.  Gr. 

[Sig.  wreathed  together.] 

Bjthopora— Miller  &  Dyer,  1878.    Cont.  to  Pal.,  No.  2.    [Ety.  lmiho$^ 

the  depths  of  the  sea;'  poroe,  a  pore.] 
«<  arctlpora— Nicholson,  1875.    (Ptilodictya  (?)  arctipora.) 

Ohio  Pal.,  Vol.  2.    Hud.  Riv.  Gr.    [Sig.  having  narrow 

pores.] 
<<  frnticOBa— Miller  &  Dyer,  1878.  Cont.  to  Pal.  No.  2.  Hud^ 

Riv.  Gr.    [Sig.  shrubby.] 

OaUopora— Hall,  1852.    Pal.  N.  Y.,  Vol.  2.    [Ety.  haUoi,  beautiful;. 
poros,  a  pore.] 
<<        Cincinnatensls— Ulrioh.    Jour.  Cin.  Soc.  Nat.  Hist.    Hud». 
Riv.  Gr.    [Ety.  proper  name.]    I  am  by  no  means  certain 
that  this  species  belongs  to  the  genus  Callopora. 

Ceramopora— Hall,  1852.  Pal.  N.  Y.,  Vol.  2.  [Ety.  keramit,  imbricated ; 

like  roof  tile;  poros,  a  pore.] 
<<  nlcholsoni— James,  1875.    Catalogue  Cin.  Foes.    Hud. 

lUv.  Gr.    [Ety.  proper  name.] 
**  ohloensis— Nicholson,  1875.    Ohio  Pal.,  Vol.  2.    Hud.. 

Riv.  Gr.    [Ety.  proper  name.] 

Qyelopora— Prout,  1860.    Trans.  St.  Louis  Acad.  Sci.    [Ety.  kukUm,  a. 

circle ;  poros,  a  pore.] 
<<       Jamesl— Prout,  1860.    Trans.  St.  Louis  Acad.  Sci.    Hud. 

Riv.  Gr.    [Ety.  proper  name.] 
«       paronla— D'Orbigny,1850.  (Ptilodictya  (?)  pavonia.)  Prodr. 
de  Pal  aeon  t.    Hud.  Riv.  Gr.    [Ety.  Bawmia,  a  genus  of 
polyps.] 
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iBtrieuia— Defrance,  1823.  Diet,  dee  Sci.  Nat.  [Etjr.  inirico,  to  entangle.] 
it        dathratll— Miller  &  Dyer,  1878.  Cont.  to  Pal.,  No.  2.  Hud. 

Biy.  Or.    [Sig.  latticed,  cross-barred.] 
«        retiCttlata^Hall,  1847.    Pal.  N.  Y.,  Vol.  1.  Hud.  Biy.  Gr. 

[Sig.  reticulated.] 

Ptllodictya— Lonsdale,  1839.    Murch.  Sil.  Syst.     [Ety.  pHUm,  a  wing; 

dictyonf  a  net.]  All  the  species  referred  to  this  genus  belong 

to  Stictopora,  which  is  regarded,  generally,  as  only  a  sub- 
genus. 
<<         emaeerata— Nicholson,  1875.     Ohio  Pal.,  Vol.  2.    Hud. 

Bir.  Gr.    [Sig.  thin,  lean.] 
<<  faleiformig— Nicholson,  1875.     Ohio  Pal.,  Vol.  2.     Hud. 

Gr.    [Sig.  sword-shaped.] 
<c         fenestelliformis— Nicholson,  1875.      Ohio   Pal.,  Vol.  2. 

Upper  pari  Hud.  Biv.  Gr.    [Sig.  like  the  genus  Feneitella,] 
ti  flageUnm— Nicholson,  1875.    Ohio  Pal.,  Vol.  2.    Hud.  Biy. 

Gr.    [Sig.  a  small  whip.] 
ti  hilll — James,  1878.    Palaeontologist.    Snppoeed  to  be  from 

the  Trenton  Gr.    [Ety.  proper  name.] 
it  Internodlar-Miller  &  Dyer,  1878.    Cont.  to  Pal.,  No.  2. 

Hud.  Biy.  Gr.    [Sig.  between  knots.] 
ii  macnlata— Ulrich,  1878.    Jour.  Gin.  Soc.  Nat.  Hist.    Hud. 

Biy.  Gr.    [Sig.  spotted.] 
<<  magiilflca--S.  A.  Miller,  1878.    Jour.  Gin.  Soc.  Nat.  Hist 

Upper  part  Hud.  Biy.  Gr.    [Sig.  magnificent.] 
«  perelegans— Ulrich,  1878.   Jour.  Gin.  Soc.  Nat  Hist.   Hud. 

Biy.  Gr.    [Sig.  yery  elegant] 
tt  sliafreri— Meek,  1872.    Proc.  Acad.  Nat  Sci.  Hud.  Biy.  Gr. 

[Ety.  proper  name.] 

CLASS  BSAGHIOFODA. 

Crania— Betsius,  1781.    Schrift.  Berl.  Gesell.  Natur.    [Ety.  kranvm^  the 
upper  part  of  the  skull.] 
it        dyeri— S.  A.  Miller,  1875.    Gin.  Quar.  Jour.  Sci.,  Vol.  2.    Hud. 

Biy.  (7)  Gr.     [Ety.  proper  name.] 
tt        lella— Hall,  1866.    Pamphlet    Hud.  Biy.  Gr.    [Ety.  proper 

name.] 
it       nmltipiinctata-— S.  A.  Miller.     Hud.  Biy.  Gr.    [Sig.  many 

dotted.] 
tt        reticnlarls— S.  A.  Miller,  1875.    an.  Quar.  Jour.  Sci.,  Vol.  2. 
Upper  part  Hud.  Biy.  Gr.    [Sig.  reticulated.] 
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Crania  scablosa— Hall,   1866.     Pamphlet.     Hud.    Riv.  Or.      [^. 
scabby.] 
<<        HOCialis—SyD.  for  C.  ecabiosa. 

Discina  snblamelJosa  and  D.  tennistriata  are,  as  I  think,  founded 
upon  very  poor  specimens  of  Trematis  dyeri. 

Leptaena— Dalman,  1827.    Kongl.  Vet.  Acad.  Handl.    [Ety.  lepUx,  thin.] 
"         aerlcea— Sowerby,  1839.    Murch.  Sil.  Syst.    Trenton,  Udoft 
Slate  and  Hud.  Riy.  Gr.    [Sig.  silky.] 
Leptofeiolas— Hall,  1871.      Pamphlet.    [Sig.  minute  obolus,] 

(<  lepis  — Hall,  1871.    Pamphlet.    Utica  Slate  Gr.    [Sig.  a 

scale.] 

lingilla— Bruguire,  1792.    Encyc.  Meth.    [Ety.  lingrula,  a  little  tongne.] 
All  the  species  referred  to  this  genua  belong  to  LmgndeUa. 

Llngalella— Salter,  1861.    Mem.  Geo.  North  Wales.    [Ety.  diminutive 

of  lingvJa.'] 
eiacinnatensis— Hall  &  Whitfield,  1875.    Ohio  Pal.,  Yol. 

2.    Hud.  Riv.  Gr.    [  Ety.  proper  name.] 
COTingtonensis— Hall  &  Whitfield,  1875.    Ohio  Pal.,  Vol. 

2.    Utica  Slate  Gr.    [Ety.  proper  name.] 
norwoodi — ^James,  1875.    Gin.  Quar.  Jour.  Sci.,  Vol.    2. 

Hud.  Riv.  Gr.     [Ety.  proper  name.] 
vantaornel— S.  A.  Miller,  1875.    Gin.  Quar.  Jour.  Sci.,  Vol. 

2.    Hud.  Riv.  Gr.    [Ety.  proper  name.] 


t( 
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Orthlfl— Dalman,  1827.     Kongl.  Vet.  Acad.  Handl.     [Sig.  straight- 
straight  hinge  line.] 
aeutilirata— Conrad,  1842.     Jour.    Acad.    Nat.  Sci.,  Vol.  8. 

Upper  part  Hud.  Riv.  Gr.     [Sig.  sharp-ridged.] 
bellnla— Meek,  1873.    Ohio.  Pal.,  Vol.  J.    Hud.  Riv.  Gr.    [Sig. 

pretty.] 
borealis— Billings,  1859.    Can.  Nat.  and  Geo.,  Vol.  4.    Trentoa 

Gr.  of  Ky.    [Sig.  northern.] 
dytie— Hall,  1861 .    Fourteenth  Reg.  Rep.  N.  Y.    Trenton  Gr. 

df  Ky.    [Ety.  mythological  name.] 
ella— Hall,  1860.    Thirteenth  Reg.  Rep.  N.  Y.    Hud.  Riv.  Gr. 

[Ety.  proper  name.] 
emaeerata— Hall,  1860.    Thirteenth  Reg.  Rep.  N.  Y.    Utioa 

Slate  and  lower  part  of  Hud.  Riv.  Gr.     [Sig.  made  lean.] 
flsslcosta— Hall,  1847.   Pal.  N.  Y.,  Vol.  1.   Hud.  Riv.  Gr.    pig. 

having  divided  costae.] 


OP  INDIANA.  41 


'Orthls  Insemlpta— Hall,  1847.    Pal.  N.Y.,  Vol.1.    Upper  part  of  Had. 

Biv.  Gr.     [Sig.  engraved.] 
«      Jaiiie§l— Hall,  18rtl.    Fourteenth  Reg.  Rep.  N.  Y.    Hud.  Biv. 

Gr.    [Ety.  proper  name.] 
<<       Ipix— Eichwald,  1830.    Nat.  Kizze  von  Podol.     Trenton  and 

Hud.  Biv.  Gr.     [Sig.  the  name  of  a  quadruped  of  the  genua 

Fdis,} 
*^       lynx  var.  erassa— Jamea,  1874.    Cin.  Quar.  Jour.  Sci.,  Vol.  1. 

Hud.  Biv.  Gr.    [Sig.  thick.] 
<i       lynx  iwr.  latlcostata—Meek,  1873.    Ohio  Pal..  Vol.  1.     Hud. 

Biv.  Gr.    [Sig.  broad-ribbed.] 
^^'     oceidentaUs-Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    Hud.  Biv.  Gr. 

[Sig.  western.] 
<<       peetinella— Conrad  1840.    Ann.  Bep.  N.  Y.     Trenton  Gr.  of 

Ky.    [Sig.  a  little  comb.] 
«       plicat€Ua— Hall,  1847.     Pal.  N.  Y.,  Vol.  1.     Hud.  Biv.  Gr. 

[Sig.  a  iittle  fold.] 
4<      plieatella  vox.  triplicatella^Meek,  1873.    Ohio  Pal.  Vol.  1.  . 

Hud.  Biv.  Gr.    [Sig.  having  three  plications.] 
<<       retrorsa— Saltet,  1858.    Geo.  Sur.  of  Great  Britain.    Hud.  Biv. 

Gr.     [Sig.  turned  backward.] 
«       sinuata— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    Hud.  Biv.  Gr.    [Sig. 

waved.] 
'W      gnbquadrata— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.     Upper  part 

Hud.  Biv.  Gr.    [Sig.  somewhat  quadrate.] 
<<     testndinarlar— Dalman,  1827.     Vet.  Acad.  Handl.     Trenton, 

Utica  Slate  and  Hud.  Biv.  Gr.    [Sig.  arched  like  a  tortoiM 

shell.] 
<<      testmdliiaria  var,  meeki— S.  A.  Miller,  1875.     Cin.  Quar.  Jour. 

Sci.,  Vol.  2.    Hud.  Biv.  Gr.    [Ety.  proper  name.] 
^<      testndinaria  var,  mnltisecta—Meek,  1873.    Ohio  Pal.,  Vol.  1. 

Utica  Slate  and  lower  part  of  Hud.  Biv.  Gr.    [Sig.  having 

many  paths.] 
<<       tricenarlar— Conrad,  1843.    Proceedings  Acad.  Nat.  Sci.,  Vol.  1. 

Trenton  Gr.  of  Ky.     [Sig.  of  or  belonging  to  thirty.] 

* 

Fholidops— Hall,  1859.    Pal.  N.  Y.,  Vol.  3.    [Ety.  PhoMw  a  scale.] 
<<  elncinnatensls—Hall,  1872.  Pamphlet  Lower  part  of  Hod. 

Biv.  Gr.    [Ety.  proper  name.]  ^ 

Bhynehonella— Fischer,  1809.    Mem.  Soc.  Imp.  Moscow.    [Ety.  rhyndum, 

a  beak ;  eUa,  diminutive.] 
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Rhynchonella  capax— Conrad,  1842.    (Atrypa  capaz.)    Joar.  Acad. 

Nat.  Sci.,  Vol.  8.    Upper  part  Hud.  Riv-  Gr.    [Sig. 
large.] 
«  dentato— Hall,  1847.    (Atrypa  dentata.)    Pal.  N.  Y., 

Vol.  1.     Upper  part  Hud.  Riv.  Gr.     [Sig.  haying 
teeth.] 

Schlcoerania— Hall  &  Whitfield,  1875.    Ohio  Pal.,  Vol.  2.    [Ety.  M^tso,. 

a  cleft;  Oranioj  a  genus  of  shells.] 
«  fllosa— Hall,  1847.    (Orbicula  filosa.)    Pal.  N.  Y.,  VoL 

1.    Hud.  Riv.  Gr.    [Sig.  thready.] 

Streptorhynchas—King,  1850.     Monograph  Permian  Fossils.     [Ety. 

8trepto8f  twisted ;  rhynchoB,  beak.] 
f^  fllitextom— Hall,    1847.      (Strophomena   filitexta.) 

Pal.  N.  Y.,  Vol.  1.     Upper  part  Hud.  Riv.  Gr. 

[Sig.  woven  like  thread.] 
ff  halliannm— S.  A.  Miller,  1874.    Gin.  Quar.  Jour.  Sci., 

Vol.  1.    Lower  part  Hud.  Riv.  Gr.    [Ety.  proper 

name.] 
«  nntans— Meek,  1873.    (Hemipronites  nutans.)    Ohio* 

Pal.,  Vol.  1.     Upper  part  Hud.  Riv.  Gr.    [Sig. 

bent  over.] 
<<  planoconTexam— Hall,  1847.     (Leptena  planocon- 

vexa.)     Pal.  N.  Y.,  Vol.  1.    Middle  part  Hud.  Riv. 

Gr.    [Sig.  level-convex.] 
<<  planombonam— Hall,  1847.  (Leptsena  planumbona.) 

Pal.  N.  Y.,  Vol.  1.    Upper  part  of  Hud.  Riv.  Gr. 

[Sig.  flat  on  the  umbo.] 
<<  slnnatam — Emmons,  1855.    (Strophomena  sinuata.) 

Am.  Geol.  Upper  part  Hud.  Riv.  Gr.  [Sig.  waved.] 
<<  snbtentam — Conrad,  1847.    (Strophomena  subtenta.) 

Pal.  N.  Y.,  Vol.  1.  Upper  part  Hud.  Riv.  Gr.  [Sig. 

somewhat  bent.] 
<*  SVleatlim— Vemeuil,  1848.    (Leptien a  sulcata.)   Bull. 

Geol.  Soc.  France,  Vol.  5.    Upper  part  Hud.  Riv. 

Gr.    [Sig.  furrowed.] 

Strophomena— Bafinesque,  1825.    Manuel  de  Malacologie.    [Ety.  siro- 

pho^  bent ;  mme,  a  crescent.] 
<<  altemata — Conrad,  1838.     (Leptsna  alternata.)     Ann. 

Rep.  N.  Y.    Trenton,  Utica  Slate  and  Hud.  Riv.  Gr. 
[Sig.  alternating.] 
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Strophomena  altemata  var.  alternlstriatar^Hall,  1847.    Pal.  N.  Y., 

Vol.  1.  Utica  Slate  and  Had.  Biy.  Or.  [Sig.  alter- 
nately  striated.] 

t(  alternata  var.  fraota— Meek,  1873.    Ohio  Pal.,  Vol.  1. 

Hud.  Biv.  Qr.    [Sig.  broken.] 

<<  alternata  var,  loxorhytls— Meek,  1873.      Ohio  Pal., 

Vol.  1.  Upper  part  Hud.  Biv.  Gr.  [Sig.  oblique- 
wrinkled.] 

<<  alternata  var.  nasntar^Conrad,  1842.    Jour.  Acad.  Nat. 

Sci.,  Vol.  8.  Trenton  and  Hud.  Biv.  Gr.  [Sig.  hav- 
ing a  prominent  nose.] 

<<  sqnamnla— James,  1874.    Gin.  Quar.  Jour.  Sci.,  Vol.  1. 

Hud.  Biv.  Gr.    [Sig.  a  little  scale.] 

<«  tennlstriata— Sowerby,  1839.     (Leptsna  tennistriata.) 

Murch.  Sil.  Syst.  Utica  Slate  and  Hud.  Biv.  Gr. 
[Sig.  fine-lined.] 

TrematiS— Sharpe,  1847.  Quar.  Jour.  Geo.  Soc.,  Vol.  13.  [Ety.  (rmoy 
an  opening.] 

«  dyeri— S.  A.  Miller,  1874.  Oin.  Quar.  Jour.  Sci.,  Vol.  1. 
Lower  part  Hud.  Biv.  Gr.    [Ety.  proper  name.] 

ft  millepnnctata— Hall,  1866.  Pamphlet.  Hud.  Biv.  Gr. 
[Sig.  many-dotted.] 

<«  pnnctostrlata— Hall,  1873.  Twenty-third  Beg.  Bep.  N.  Y. 
Hud.  Biv.  Gr.    [Sig.  punctured  and  striated.] 

<<  qnincunciaUs— Miller  &  Dyer,  1878.  Gont.  to  Pal.  No.  2. 
Upper  part  Hud.  Biv.  Gr.  [Sig.  in  the  form  of  a  quin- 
cunx.] 

TreMatospira--Hall,  1859.  12th  Beg.  Bep.  N.  Y.  lEtj,  trmoy  an  open- 
ing; spiroj  a  spire.] 

<«  (?)  grannlifera— Meek,  1872.    Proceedings  Acad.  Nat. 

Sci.    Hud.  Biv.  Gr.    [Sig.  bearing  granules.] 

<<  (!)  qaadriplleata->S.  A.  Miller,  1875.  an.  Quar.  Jour. 

Sci.,  Vol.  2.  Trenton  Gr.  of  Ky.  This  species  does 
not  belong  to  the  genus  Trematospira,  It  belongs  to  an 
undefined  genus  of  which  BhynchoneUa  euneata  should 
be  made  the  type. 

^jfro«plra— Hall,  1862.    15th  Beg.  Bep.  N.  Y.    [Ety.  gygoi,  a  yoke; 

spira,  a  spire.] 
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JSygospira   headi— Billings,  1862.    (Athyris  headi.)    Pal.  Foss.,  Vol.  1. 

Upper  part  Hud.  Biv.  Or.    The  fossil  referred  to  this 

« 

species  by  Prof.  Meek  is  quite  distinct  from  it,  and  should 
bear  a  separate  specific  name. 

«  modesta— Say,  1847.  (Atrypa  modesta,)  Pal.  N.  Y.,  Vol.  1. 
Trenton,  Utica  Slate  and  Hud.  Biv.  Gr.    [Sig.  not  large.) 

a  modesta  var.  cinclnnatensis— Meek,  1873.  Ohio  Pal.,  Vol.  1. 
Hud.  Biv.  Gr.  This  variety  is  founded  on  no  other  dis- 
tinction than  its  large  sise. 

CLAfiS  FTEROPODA. 

€oiiiilariar-.Miller,  1818.    Sow.  Min.  Conch.,  Vol.  8.    [Ety.  oonubis,  a 

little  cone.] 
ft         formosa— Miller  &  Dyer,  1878.    Jour.  an.  Soc.  Nat.  Hiat. 

Hud.  Biv.  Gr.    [Sig.  beautiful.] 
<<         trentonensis— Hall,  1847.  Pal.  N.  Y.,  Vol.  1.  Trenton  and 

Hud.  Biv.  Gr.    pSty.  proper  name.] 

Tentacnlltes-^Schlotheim,  1820.     Petref.     [Ety.  ientacuhim,  a  feeler; 

lUhoBf  stone.] 
<<  rlohmondensis—S.  A.  Miller,  1874.  Cin.  Quar.  Jour.  Sci., 

Vol.  1.  Upper  part  Hud.  Biv.  Gr.    [Ety.  proper  name.] 
«  teBQlstriatng— Meek    &  Worthen,    1865.     Proceedings 

Acad.  Nat.  Sci.    Hud.  Biv.  Gr.    [Sig.  fine-striated.] 

CLABR  GASTEBOPODA. 

Bellerophon— Montfort,  1808.   Conch.  Syst.,  Vol.  1.    [Ety.  mythological 

name.] 
<<  bUobatns^Sowerby,  1839.    Murch.  Sil.  Syst.    Trentoa, 

Utica  Slate  and  Hud.  Biv.  Gr.    [Sig.  two-lobed.] 
«  mohrl— S.  A.  Miller,  1874.    Gin.  Quar.  Jour.  Sci.,  Vol.  1. 

Upper  part  Hud.  Biv.  Gr.    [Ety.  proper  name.] 
"  morrowensis— Miller  &  Dyer,  1878.  Cont.  to  Pal.,  No.  J. 

Upper  part  Hud.  Biv.  Gr.     [Ety.  proper  name.] 

Bacania->Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    [Ety.  huhane,  a  trumpet] 
«        e4»Stata— James,  1872.     (Cyrtolites  costatus.)     Am.  Jour.  Soi. 

and  Arts,  3rd  Ser.,  Vol.  3.    Hud.  Biv.  Gr.    [Sig.  ribbed.] 
<<       expansa— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.     Upper  part  Hud. 
Biv.  Gr.    [Sig.  expanded.] 
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Culuuropgls— Hall,  1847.    Pal.  N.  Y.,Vol.  1.    [Ety.  Oannaria,  a  gennA 

of  shells ;  opgis,  appearance.] 
w  pateUiformis— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.     Utica 

Slate  Or.    [Sig.  like  FaMaj  limpet-shaped.] 

Cyd^^Hema— Hall,  1852.    Pal.  N.  Y.,  Vol  2.    [Ety.  hddo$  a  circle;  nema 

a  thread.] 
f*  bilix— Conrad,  1842.     (Pleurotomaria  biliz.)    Jonr.  Acad. 

Nat.  8ci.,  Vol.  8.    Hud.  Riv.  Gr.    [Sig.  woven  like  a 

thread.] 
f<  blllx  wr.  flnetnatnm— Jameft  1874.    Cin.  Quar.  Jour.  Sci.^ 

Vol.1.    Hud.  Riv.  Gr.    [Sig.  waved.] 
<<  conicnm— S.  A.  Miller,  1874.    Cin.  Quar.  Jour.  Sci.,  VoL 

1.    Upper  part  Hud.  Riv.  Gr.    [Sig.  conical.] 
<<  perearlnatmn— HaU,  1847.    (Pleurotomaria  percarinata.) 

Pal.  N.  Y.,  Vol.  1.    Utica  Slate  and  lawer  part  Hud.  Riv. 

Gr.    [Sig.  very  much  carinated.] 
i<  pyramldatiim— James,  1874.    Cin.  Quar.  Jour.  Sci.,  Vol.  1. 

Hud.  Riv.  Gr.    [Sig.  pyramidal.] 
4(  Tarlcosum— Hall,  1870.    24th  Reg.  Rep.  N.  Y.    Hud.  Riv. 

Gr.    [Sig.  varicose.] 

Of  d^nir— Hall,  1845.    Am.  Jour.  Sci.  and  Arts^  Vol.  48.     [Ety.  kuklos,  a 

circle.] 
<«        hoffinani— S.  A.  Miller,  1874.     Cin.  Quar.  Jour.  Sci.,  Vol.  1. 

Lowe£  part  Hud.  Riv.  Gr.    [Ety.  proper  name.] 
€f        ]iil]lllta'Hall,1845.    Am.  Jour.  Sci.  and  Arts,  Vol.  48.    Utica 

Slate  and  Hud.  Riv.  Gr.    [Sig.  minute.] 
u       parmla— Hall,  1845.   Am.  Jour.  Sci.  and  Arts,  Vol.  48.  Hud. 

Riv.  Gr.    [Sig.  very  small.] 

Qyrtolites— Conrad,  1838.    Ann.'-Rep.  N.  Y.    [Ety.  ibrtos,  curved;  lUhoa, 

stone.] 
«        earinatiu— S.  A.  Miller,  1874.  Cin.  Quar.  Jour.  Sci.,  Vol.  1. 

Utica  Slate  and  lower fpart  Hud.  Riv.  Gr.    [Sig.  keeled.] 
<<        dyeri— Hall,  1871.    Pamphlet.    Upper  part  Hud.  Riv.  Gr. 

[Ety.  proper  name.] 
«        elegans— S.  A.  Miller,  1874.    Cin.  Quar.  Jour.  Sci.,  Vol.  1. 

Middle  part  Hud.  Riv.  Gr.    [Sig.  elegant.] 
M        magnilS — S.  A.  Miller,  1878.    Jour.  Cin.  Soc.  Nat.  Hist. 

Upper  port  Hud.  Riv.  Gr.    [Sig.  great.] 
M        omatng— Conrad,  1838.    Ann.  Rep.  N.  Y.    Hud.  Riv.  Gr. 

[Sig.  ornamented.] 
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Fnsispira  Hall,  1871.  Pamphlet  [Ety.J^utu,  a  spindle;  «ptra,  a  spire.] 
«         snbfasiformls— Hall,  1847.     (Murchisonia  subfasiformis.) 

Pal.  N.  Y.,  Vol.  1.    Trenton  Gr.    [Sig.  somewhat  spindlch 

shaped.] 
«         terebriformis— Hall,  1871.    Pamphlet.    Lower  part  Had. 

Biv.  Gr.    [Sig.  auger-shaped.] 

Hieroceras  —  Hall,  1845.    Am.  Jour.  Sci.  and  Arts,  Vol.  48.    [Eij. 

nUhrm,  small ;  heras,  a  horn.] 
<(  inornatns— Hall,  1845.    Am.  Jour.  Sci.  and  Arts.,  Vol. 

48.    Utica  Slate  and  Hud.  Biy.  Gr.    [Sig.  not  orna- 
mented.] 

Mvrehlsonia— D'Archiac  &  Yemeuil,  1841.    Bull.  Soc.  Geo.  France, 

Vol.  12.    [Ety.  proper  naikie.] 
belUeineta— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    Hud.  Bir. 

Gr.    [Sig.  beautifullj  banded.] 
graeills— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    Lower  part 

Hud.  Biy.  Gr.    [Sig.  slender.] 
miUeri— Hall,  1877.    Am.  Pal.  Foss.    Hud.  Bit.  Gr. 

[Ety.  proper  name.] 
nmltlgnima— S.  A.  Miller,  1878.    Jour.  Cin.  Soc.  Nat. 

Hist  Upper  part  Hud.  Biv.  Gr.  [Sig.  much  heaped  up.] 
nnlaBgolata— Hall,  1Q47.    Pal.  N.  Y.,  Vol.  1.    Trenton, 

Utica  Slate  and  lower  part  Hud.  Bit.  Gr.   [Sig.  haTing 

one  angular  line.] 

FlenrotomarUl^Defrance,  1826.    Diet  Sci.  Nat,  Vol.  41.    [Etj.  pfeiira, 

side;  tame,  notch.] 
u  haUl—S.  A.  Miller,  1874.  Gn.  Quai.  Jour.  ScL,  Vol.  1. 

Lower  part  Hud.  BiT.  Gr.    [Etj.  proper  name.] 
«  snboonicft— Hall,  1847.     Pal.  N.  Y.,  Vol.  1.     Upper 

part  Hud.  BIt.  Gr.    [Sig.  somewhat  conical.] 
t(  tropidophora— Meek,  1872.    Am.  Jour.  Sci.  and  Arts, 

3d  Ser.,  Vol.  4.    Upper  part  Hud.  BiT.  Gr.    [Sig. 

keel  bearing.] 

Baphistome— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    [Ety.  n^iAe,  a  seam  or 

suture;  doma,  mouth.] 
<<  lentlenlare— Emmons,   1842.      (Pleurotomaria   lenticn- 

laris.)    Geo.  Bep.  N.Y.  Trenton,  Utica  Slate  and  Had. 
BIt.    Gr.    [Sig.  lens-shaped.] 
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CLASS  CEPHALOPODA. 

Crytoeeraa— GoldfoBS,  1832.   Handbnch  der  Geog.    [Ety.  kurtm,  curved; 

heras,  horn.] 
«  amcDnmn— S.  A.  Miller,  1878.    Jour.  On.  Soc.  Nat.  Hut. 

Upper  part  Had.  Biv.  Or.    [Sig.  pleasaiit,  welcome.] 
«  mairlster— S.  A.  Miller,  1875.    Cin.  Quar.  Jour.  Sci.,  Vol. 

2.    Lower  part  Hud.  Biv.  Gr.    [Sig.  the  chief.] 
<<  TaUaDdighami—S.  A.  Miller,  1874.    an.  Quar.  Jour.  Sci., 

Vol.  1.    Middle  part  Hud.  Biv.  Or.    [Etj.  proper  name.] 
<<         Tentricofinm— S.  A.  Miller,  1875.    Cin.  Quar.  Jour.  Sci., 

Vol.  2.    Lower  part  Hud.  Biy.  Gr.    [Sig.  yentricose.] 

Endoeerat— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    [Etj.  endo9y  within;  Amu, 

horn.] 
*<  protelforme— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    Trenton 

and  Hud.  Biv.  Gr.    [Sig.  having  many  shapen.] 

€(omphoceras— Sowerby,  1839.    Murch.Sil.87Bt.    [£tj.  pompAos,  aclub; 

Aeras,  a  horn.] 
u  eos— Hall  &  Whitfield,  1876.    Pal.  Ohio,  Vol.  2.   Upper 

part  Hud.  Biv.  Gr.    [Sig.  the  dawn.] 

OrChoeeras— Brevnius,  1732.     Diasert.  Poljth.     [Etj.  ortAos,  straight; 

herasy  horn.] 
f(  byinesi— S.  A.  Miller,  1875.    dn,  Quar.  Jour.  Sd.,  Vol. 

2.    Hud.  Biv.  Gr.    [Etj.  proper  name.] 
«  csarleyi— Hall  &  Whitfield,  1876.    Ohio  Pal.,  Vol.  2.   Hud. 

Biv.  Gr.    [Etj.  proper  name.] 
«  cinclnnateiise— 8.  A.  Miller,  1876.    Cin.  Quar.  Jour.  Sci., 

Vol.  2.    Hud.  Biv.  Gr.    [Etj.  proper  name.] 
«  dvseri— Hall  &  Whitfield,    1875.     Ohio    Pal.,  Vol.  2. 

Upper  part  Hud.  Biv.  Gr.    [Etj.  proper  name.]    Proba- 
bly a  8jn.  for  0.  fotterL 
<<  dyerl— S.  A.  Miller,  1875.    Qn.  Quar.  Jour.  Sci.,  Vol.  2. 

Hud.  Biv.  Gr.    [Etj.  proper  name.] 
<<  fosteri— S.  A.  Miller,  1875.    Cin.  Quar.  Jour.  Sci.,  Vol.  2. 

Upper  part  Hud.  Biv.  Gr.    [Etj.  proper  name.] 
<<  haUanimi — 8.  A.  Miller,  1877.    American  Paleozoic  Fo»- 

flils.    Upper  part  Hud.  Biv.  Gr.    [Etj.  proper  name.] 
«  harperi— S.  A.  Miller,  1875.    Cin.  Quar.  Jour.  Sci.,  Vol.  2. 

Hud.  Biv.  Gr.    [Etj.  proper  name.] 
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Orthoeeras   meekl— S.  A.  Miller,  1875.    Cin.  Quar.  Jour.  Sci.,  Vol.  2. 

Hud.  Biv.  6r.     [Ely.  proper  name.] 
<<  mohrl— S.  A.  Miller,  1876.    Cin.  Quar.  Jour.  Sci.,  Vol.  2. 

Upper  part  Hud.  Biv.  Gr.    [Ety.  proper  name.] 
«  ortonl—Meek,  1872.    Proceedings  Acad.  Nat.  Sci.    Hud. 

Riv.  Gr.  .  [Ety.  proper  name.] 
"^    «  transTersmn— S.  A.  Miller,  1876.    Cin.  Quar.  Jour.  Sci., 

Vol.  2.    Lower  part  Hud.  Biv.  Gr.    [Sig.  transyerse.] 
«         tarbidnm-^Hall  &  Whitfield,  1876.     Ohio  Pal.,  Vol.  2. 

Hud.  Biv.  Gr.    [Sig.  disordered.] 

Troehoceras— Hall,  1862.    Pal.  N.  Y.,  Vol.  2.    [Ety.  troehos,  a  hoop; 

jberos,  a  horn.] 
<(  baeri— Meek  &  Worthen,  1866.    Proceedings  Acad.  Nat 

Sci.    Upper  part  Hud.  Biy.  Gr.    [Ety.  proper  name.] 

TrochoUtes — Conrad,  1838.  Ann.  Geo.  Bep.  N.  Y.  [Ety.  troGho8j  a  hoop; 

lUhoSf  stone.] 
«  ammonins— Conrad,  1838.    Ann.  Geo.  Bep.  N.  Y.   Trenton 

Gr.    [Ety.  mythological  name.] 
«  elrcnlaris— Miller  &  Dyer,  1878.     Cont.  to  Pal.  No.  2. 

Upper  part  Hud.  Biv.  Gr.     [Sis:,  round.] 
«  mlniiscnlas— Miller  &  Dyer,  1878.     Cont.  to  Pal.  No.  2. 

Utica  Slate  Gr.     [Sig.  rather  small.] 

CLAfiB  LAICELLIBRANCHIATA. 

Ambonychia— Hall,  1847.    Pal.  N.  Y.    Vol.  1.    [Ety.  ambon^  the  hoss  of 

a  shield ;  onyXf  a  claw.] 
u  belllstriata— Hall,  1847.     Pal.  N.  Y.,  Vol.  1.     Utica 

Slate  and  Hud.  Biv.  Gr.    [Sig.  heautifully  striated.] 
«  carinata— Galdfuss,  1826.     (Pterina  carinata.)     Petref.. 

Germ.    Hud.  Biv.  Gr.     [Sig.  heeled.] 
«  easel-— Meek  &  Worthen,  1866.    Proceedings  Acad.  Nat 

Sci.    Upper  part  Hud.  Biv.  Gr.    [Ety.  proper  name.] 
«  COStata— Meek,  1873.    Ohio  Pal.,  Vol.  1.    Hud.  Biv.  Gr. 

[Sig.  ribbed.] 
«  radiata— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    Hud.  Biv.  Gr. 

[Sig.  radiated.]    This  may  be  a  syn.  for  A.  carinata. 
"  retrorsa— S.  A.  Miller,  1878.    Jour.  Cin.  Soc.  Nat  Hist 

Hud.  Biv.  Gr.    [Sig.  turned  back.] 
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ABfellun— 8.  A.  Miller,  1878.    Joar.  Cin.  8oc.  Nat.  Hist.     [Etj.  angoi, 

a  pail ;  ellus,  diminutive.] 
<<  enneatam— S.  A.  Miller,  1878.     Jour.  Cin.  Soc.  Nat.  HiBi. 

Upper  part  Hud.  Biy.  Gr.    [Sig.  wedge-shaped.] 

Aaodontopste— McCoy,  1851.    Ann.  and  Mag.  Nat.  Hist.,  2d  8er.,  Vol. 

7.  [Ety.  AnodorUOj  a  genus  of  shells;  opns,  appearance.] 
<<  mllleri— Meek,  1871.     Am.  Jour.  Sci.,  3d  Ser.  ,Vol  2. 

Upper  part  Hud.  Riv.  Gr.    [Ety.  proper  name.] 
t(  nnionoides— Meek,  1871.    Am.  Jour.  Sci.  and  Arts,  Srd 

Ser.,  Vol.  2.    Hud.  Riy.  Gr.    [Sig.  like  a  Unto.} 

Anomalodonta— S.  A.  Miller,  1874.    Cin.  Quar.  Jour.  Sci.,  Vol.  1.    [Sig. 

anomalous  toothed.] 
<<        ^   alata— Meek,  1872.    (Ambonjchia  alata.)    Proceedings 
Acad.  Nat.  Sci.     Upper  part  Hud.  Riy.  Gr.     [Sig. 
winged.] 
<<  glgantea— S.  A.  Miller,  1874.    Cin.  Quar.  Jour.  Sci., 

Vol.  1.    Upper  part  Hud.  Riy.  Gr.    [Sig.  yery  large.] 

ATicnla— See  Pterinea. 

Gardiomorpha^DeEoninck,  1844.      Anim.  Foss.  Carb.  Belg.      [Ety. 

kardiaf  heart;  morphe,  form.] 
*^  (t)obliquata— Meek,  1872.      Proceedings  Acad.  Nat. 

Sci.     Lower  part  Hud.  Riy.  Gr.    [Sig.  oblique.] 

Cleidophonis— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    [Ety.  ifefeictos,  a  clavicle; 

pkoroSf  bearing.] 
"  fabala— Hall,  1845.    (Nucula  fabula.)    Am.  Jour.  Sci. 

and  Arts,  Vol.  48.    Hud.  Riv.  Gr.    [Sig.  a  little  bean.] 

Coneamya— Hall  &  Whitfield,  1875.    Ohio  Pal.,  Vol.  2.    [Ety,  cuneus,  a 

wedge;  Mya,  a  genus  of  shells.] 

"  carta— Whitfield,  1878.  Jour.  Cin.  Soc.  Nat.  Hist  Upper 
part  Hud.  Riv.  Gr.    [Sig.  cut  off.] 

^  miamlenBis— Hall  &  Whitfield,  1875.  Ohio  Pal.,  Vol.  2. 
Upp«?r  part  Hud.  Riv.  Gr.    [Ety.  proper  name.] 

>••  negrleeta— Meek,**  1872.  (Sedgwickia  (?)  neglecta.)  Pro- 
ceedings Acad.  Nat.  Sci.  Upper  part  Hud.  Riv.  Gr.  [Sig. 
neglected.] 

^  BCapha— Hall  &  Whitfield,  1875.  Ohio  Pal.,  Vol.  2.  Upper 
part  Hud.  Riv.  Gr.    [Sig.  skiff  or  boat] 

[4— G»o,  Bepobt.] 
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CydoeOHCha— S.  A.  Miller,  1874.    an.  Quar.  Joar.  Sci.,  VoL  1.    [Ely. 

kukloSf  a  circle;  eoneha^  a  shell.] 
"  medioeardiiialls— &  A.  Miller,  1874.    Cin.  Qaar.  Joar. 

8ci.,  Vol.  1.  Lower  part  Hud.  Biv.  Gr.  [Sig.  id  alia- 
aion  to  the  position  of  the  teeth  near  the  middle  of  the 
hinge  line.] 

Cyprtoardites— Conrad,  1841.  Ann.  Bep.  N.  Y.   [Etj.  from  its  resemh- 

lanoe  to  OyprioordiaJ] 

"  earinatas— Meek,  1872.    (Dolabra  carinata.)    Proceed- 

ings Acad.  Nat.  Sci.  Lower  part  Hud.  Biy.  Gr.  [Sig. 
carinated.] 

"  halnesi— S.   A.   Miller,  1874.    Cin.  Quar.  Jour.  Sci. 

Upper  part  Hud.  Biv.  Gr.    [Ety.  proper  name.] 

''  hindi— Billings,  1862.    (Cyrtodonta  hindi.)    Pal.  Foes., 

Vol.  1.  Upper  part  Hud.  Biv.  Gr.  [Ety.  proper 
name.] 

"  qnadrangiilaris— Whitfield,  1878.  Jour.  an.  Soc.  Nat. 

Hist.    Hud.  Biv.  Gr.    [Sig.  quadrangular.] 

"  sterlingensis— Meek  &   Wurthen,    1866.     (Dolabra 

sterlingensis.)  Proceedings  Acad.  Nat.  Bci.  Upper 
part  Hud.  Biv.  Gr.    [Ety.  proper  name.] 

Lyrodesma — Conrad,  1841.    Ann.  Bep.  N.  Y.    [Ety.  /yro,  a  harp;  detma, 

a  ligament.] 
"  clncinnatense^Hall,  1871.    Pamphlet    Utica  Slate  and 

lower  part  Hud.  Biv.  Gr.    [Ety.  proper  name.] 
"  plannm— Conrad,  1841.    Ann.  Bep.  N.  Y.    Hud.  Biv.  Gr. 

[Sig.  flat.] 

Megambonia— Hall,  1859.     Pal.  N.  Y.,  Vol.  3.     [Ety.  mega^  great; 

andxm,  the  boss  of  a  shield.] 
''  Jamesi—Meek,  1872.    Proceedings  Acad.  Nat.  Sci.    Hud. 

Biv.  Gr.    [Ety.  proper  name.] 

Modiolopsls— Hall,  1847.    Pal.  N.  Y.,  vol.  1.    [Ety.  Modida,  a  genus  of 

shells;  opsu,  appearance.] 
"  cincinnatensis— Hall  &  Whitfield,  1875.   Ohio  Pal.,  Vol. 

2.    Utica  Slate  Gr.    [Ety.  proper  name.] 
w  eoncentricar-Hall  &  Whitfield,  1875.    Ohio.  Pal.,  Vol.  2. 

Hud.  Biv.  Gr.    [Sig.  concentric] 
''  modlolaris— Conrad,  1838.    (Pterinea  modiolaris.)    Ann. 

Bep.  N.  Y.    Hud.  Biv.  Gr.    [Sig.  Uke  a  Modiola,] 
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MMsoUpOM  pliobidif»rmi8— HaU,  1867.    Lake  Sap.  Land  Dist,  YoL 

2.    Upper  part  Had.  Riv.  Gr.    [Sig.  like  the  Plo&u.] 
^  temliudig— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    Had.  Bir 

Gr.    [Sig.  terminatiog.] 
^  tnueata— HaU,  1847.    Pal.  N.  Y.,  Vol.  1.    Had.BiT.Gr. 

'    [Sig.  cat  short.] 
**  TenMiUeaensis— 8.  A.  Biiller,  1874.    Gin.  Qaar.  Joar.  Set, 

Vol.  1.    Upper  part  Had.  Bit.  Gr.    [Etj.  proper  name.] 

4>l1llod68m»— Hall  &  Whitfield,  1875.    Ohio.  Pal.,  Vol.  2.    [Etj.  aHho9, 

straight ;  deamOf  a  ligament.] 

"  eO]itraetiiiii--Hall,  1847.     (Orthonoto  contracta.)    PaL 

N-.  Y.,  Vol.  1.  Upper  part  Hud.  Biv.  Gr.  [Sig.  con- 
tracted.] 

"  cnrTatmn-Hall  &  Whitfield,  1875.    Ohio  Pal.,  Vol.  2. 

Upper  part  Had.  Riv.  Gr.    [Sig.  curved.] 

"  mickelboronghi— Whitfield,  1878.    Jour.  Gin.  Soc.  Nat 

Hist.    Hud.  Biv.  Gr.    [Etj.  proper  name.] 

**  parailelnm— Hall,  1847.     (Orthonota  parallela.)     PaL 

N.  Y.,Vol.  1.    Hud.  Riv.  Gr..    [Sig.  parallel.] 

»♦  reetam^Hall  &  Whitfield,  1875.     Ohio  Pal.,  Vol.  2. 

m 

Upper  part  Hud.  River  Gr.     [Sig.  straight] 

*OrUl0]l0ta— Conrad,  1841.    Ann.  Rep.  N.  Y.    [Ety.  crthos,  straight;  notos, 

back.] 
"  pholadls— Conrad,  1838.    Ann.  Rep.  N.  Y.    Hud.  Riv.  Gr. 

[Sig.  like  a  Pholas,] 

Pterinea— GoldfuBs,  1826.    Germ.  Petref.    [Etj.  pUron,  a  wing!] 

^        eormgata— James,  1874.     Cin.   Quar.   Jour.  Sd.,  Vol.  1. 

Upper  part  Hud.  Riv.  Gr.    [Sig.  corrugated.] 
^         demigsar-Conrad,  1842.    Jour.  Acad.  Nat  Sci.,  Vol.  8.   Hud. 

Riv.  Gr.    [Sig.  hanging  down.] 
^        insneta— Emm<ni8,  1842.    Geo.  Rep.  N.  Y.    Had.  Riv.  Gr. 

[Sig.  unusual.] 
^         welehi— James,  1874.    CSn.  Quar.  Jour.  Sci.,  Vol.  1.    Upper 

part  Hud.  Riv.  Gr.    [Ety.  proper  name.] 

Sedgrwiekla— McCoj,  1844.    Synop.  Carb.  Foss.,  Ireland.    [Etj.  proper 

name.] 
99  eompressa— Meek,  1872.    Proceedings   Acad.  Nat   Sd. 

Upper  part  Hud.  Riv.  Gr.    [Sig.  compressed.] 
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SediTwicklA  dlTaricata>-Hall  &  Whitfield,  1B76.    Ohio  PaL,  VoL    . 

Upper  part  Hud.  Rir.  Gr.    [Sig.  divaricated.] 
^  firagllig— Meek,  1872.     Proceedinge  Acad.  Nat.  Sci.  Hud. 

Riv.  Gr.    [Sig.  frail.] 
"  iQimlatHr-Whilfield,  1878.     Jour.  an.  Soc.   Nat.  Hiat.. 

Hud.  Biv.  Gr.    [Sig.  a  small  moou.] 

Tellfnomya— Hall,  1847.    Pal.  N.  Y.,  Vol.  1.    [Etj,  from  a  reaemblance 

to  TeUina  and  MycLJ] 
»'  MIU— S.  A.  Miller,  1874.    Cin.  Quar.  Jour.  Sci,  Vol.  1. 

Upper  part  Hud.  Biv.  Gr.    [Ety.  proper  name.] 
»'  levata— Hall,  1847.    (Nucula  levata.)    Pal.  N.  Y.,  Vol.  1. 

Hud.  Biv.  Gr.    [Sig.  smoothed.] 
"  obliqna— Hall,  1848.    (Nucula  obliqua.)    Am.  Jour.  Sci* 

and  Arts,  Vol.  48.    Hud.  Biv.  Gr.    [Sig.  oblique.] 
»•  pectancnloldes— Hall,  1871.    Pamphlet    Hud.  Biv.  Qr., 

[Sig.  like  Peduneulus.'] 


SUB-KINGDOM  ABTICULaTA. 


CLASS  ANNELIDA. 


Conilllites— Schlotheim,  1820.     (Petrefactenkunde.)      [Etj.  oomit,  horn ;. 

litho8j  stone.] 

**  corrngatus — Nicholson,  1872.  (Conchicolites  corrugatus.) 
Lond.  Geo.  Mag.,  Vol.  9.  Hud.  Biv.  Gr.  [Sig.  corru- 
gated.] 

"  flexnosns— Hall,  1847.  (Tentaculites  flezuoeus.)  Pal.  N. 
Y.,  Vol.  1.  Trenton,  Utica  Slate  and  Hud.  Biv.  Gr. 
[Sig.  flexuous.] 

^  Intermedius—Nicholson,  1874.  (Ortonia  intermedia.)  Lon. 
Geo.  Mag.,  N.  S.,  Vol.  1.  Hud.  Biv.  Gr.  [Sig.  interme- 
diate.] 

'^  minor — ^Nicholson,  1873.  (Ortonia  minor.)  Lond.  Geo.. 
Mag.,  Vol.  10.    Hud.  Biv.  Gr.    [Sig.  less.] 

TereidaTQS— Grinnell,  1877.    Am.  Jour.  Sci.  and  Arts,  3d  Ser.,  Vol.  14. 

[Ety.  Nereidx,  a  famil7  of  annelids;  ovus,  grandfather .[^ 
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JTereidATns  Tarians^-Grinnell,  1877.  Am.  Joar.  Sci.  and  Arts,  3d  Ser., 

Vol.  14.  Hod.  Biy.  Gr.  [Sig.  variable.]  I  regard  this 
species  as  re'presentiDg  part  of  the  masticatory  apparatus 
of  a  Crustacean,  since  it  so  closely  resembles  the  masti- 
catory organs  of  the  carboniferous  genera,  Dithyrocaris 
aud  Geratiocaris.  Prof.  Grinnell  refers  it  to  similar 
organs  of  an  Annelid,  notwithstanding  that  we  have  no 
knowledge  of  an  Annelid,  in  the  Palaeozoic  rocks,  capa- 
ble of  bearing  such  organs. 
•Seolitlnu — Haldeman,  1840.   Supp.  to  Monograph  of  Limniades.    [Ety. 

scolacj  a  worm ;  lithoSy  stone.! 
»         taberosvs— Miller  &  Dyer,  1878.    Jour.  Cin.  Soc.  Nat.  Hist 
Hud.  RiY.  Gr.    [Sig.  bumping  out.] 
48pirorbi8 — ^Lamarck,  1801.    Syst.  An.  Sans.  Vert.    [Sig.  spiral  whorl.] 
''  eindniiatensls— Miller  &  Dyer,  ll378.    Jour.  Gin.  Soc.  Nat. 

Hist.  Hud.  Biy.  Gr.    [Ety.  proper  name.] 
Wal^ottfUp— Miller  &  Dyer,  1878.    Jour.  Cin.  Soc.  Nat.  Hist    [Ety. 

proper  name.] 
"        eookana— Miller  &  Dyer,  1878.    Cont.  to  Pal.,  No.  2.    Hud^ 

Biy.  Gr.  [Bty.  proper  name.] 
**  ragosa— Miller  &  Dyer,  1878.  Jour.  Cin.  Soc.  Nat  Hist 
Hud,  Biy.  Gr.  [Sig.  rugose.]  In  addition  to  these,  Mr. 
Ulrich  has  described  some  fossils  under  the  names  of 
Eotropkonia  setigenij  Ih'otoaeolex  eovingUmensiSf  P.  omaiu$f 
P.  ienuisy  and  P.  simplex;  the  latter  of  which  is  a  syno- 
nym for  WaleoUia  eookana, 

CLABB   CB.TJSTA.CEA, 

^ddasplB — Murchison,  1839.    Sil.  Syst    [Ety.  aJnt,  a  spear-point;  ospii^ 

a  shield.] 

"  anchoralig^S.  A.  Miller,  1875.     Cin,  Quar.  Jour.  Sci.,  VoU 

2.    Below  the  middle  of  the  Hud.  Biy.  Gr.     [Sig.  anchor^ 

like.] 
"         eincinnatensis— Meek,  1873.    Ohio,  Pal.,  Vol.  1.    Middle 

part  Hud.  Biy.  Gr.    [Ety.  proper  name.] 
^         crossota — Locke,  1843.    Am.  Jour.  Sci.  and  Arts,  Vol.  44» 

Utica  Slate  and    lower  part  of   Hud.    Biy.  Gr.     [Ety« 

erosaoiuSf  fringed.]    Usually  misspelled  crosoliu, 
"  onealli— S.  A.  Miller,  1875.    Cin.  Quar.  Jour.  Sci.,  VoL  2. 

Upper  part  Hud.  Biy.  Gr.    [Ety.  proper  name.] 
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Asaphus— Brongniart,  1822.    Hist.  Nat.  Crust.     [Ety.  aaaphva,  obBCure.J 
"         glgBXh-DeKaj,  1825.     Ann.  L^c.  Kat  Higt.  N.  Y.     Tienton^ 

Utica  Blate  and  Hud.  KjIy.  Gr.    [Sig.  a  giant.] 
^         megifitos^ Locke,  1841.     Proceedings  Am.  Ass.  Geol.     Tren- 
ton, Utica  Slate  and  Hud.  Bir.  Gr.    [Sig.  very  large.] 


» 


Bexriehift— McCoj,  1860.     Synop.  Sil.  Foes.  Ireland.     [Etj.  proper 
name.] 
**  ehambersi— S.  A.  Miller,  1874.    Gin.  Quar.  Jour.  Sd.,  YoL 

1.    Throughout  Hud.  Biv.  Gr.    [Ety.  proper  name.] 
^  eUiata— Emmons,  1855.    Am.  Qteol,    Utica  Slate  and  lower 

part  of  Hud.  Biv.  Gr.    [Sig.  haired  on  the  margin.] 

^  cinclnnatensis— S.  A.  Miller,  1875.    Gin.  Quar.  Jour.  Sci.^ 

Vol.  2.    Upper  part  of  Hud.  Biv.  Gr.    [Et7.  proper  name.] 

»'  dnryi— S.  A.  Miller,  1874.    Cin.  Quar.  Jour,  Sci.,  Vol.  1. 

Middle  part  of  Hiid.  Biv.  Gr.    [Etj.  proper  name.] 

OcaUrera— Hall,  1871.    Pamphlet    Middle  part  Hud.  Bir. 

Gr.    [Sig.  eye-hearing.] 
qnadrilirata— Syn.  for  Beyrichia  regularis. 
regularis— Emmons,  1855.    Am.  Geol.    Upper  part  Hud.. 
Biv.  Gr.    [Sig.  formed  in  bars.] 
**  richardsoni—S.  A.  Miller,  1874.     Cin.  Quar.  Jour.  Sci.^ 

Vol.  1.    Upper  part  Hud.  Biv.  Gr.     [Ety.  proper  name.] 
"  Btrlato-marginata— S.  A.  Miller,  1874.    an.  Quar.  Jour». 

Sci.,  Vol.  1.    Upper  part  Hud.  Biy.  Gr.     [Sig.  haying 
a  striated  margin.] 
tmnllfrons — Syn.  for  Beyrichia  ciliata. 


w 


w 


Calymene — Brongniart,  1822.  Hist.  Nat.  Crust.  [Ety.  kekcdytnenosy  con- 
cealed.]  * 

"  calllcephala— Green,  1832.    Monograph  of  Trilobites.   Tren- 

ton, Utica  Slate  and  Hud.  Biy.  Gr.  [Sig.  haying  a  beauti- 
ful head.] 

»*  ehristyi— Hall,  1860.  Thirteenth  Beg.  Bep.  N.  Y.  Upper 
part  Hud.  Biy.  Gr.    [Ety.  proper  name.] 

"         senarla— Conrad.    Syn.  for  G.  callicephala. 

CeraiiniS— Green,  1832.    Monograph  of  Trilobites.    [Ety.  keras,  a  horn;, 
oura,  a  tail.] 
Icaras— Billings,  1850.    Can.  Nat.  and  Geol.,  Vol.  5.    Upper 
part  of  Hud.  Biy.  Gr.    [Ety.  mythological  name.]    I  r^ard 
the  identification  of   this  species  with  the  Canadian 
doubtful. 


w 
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CenunB  plenrexanthemns— Green,  1832.  Mcnograph  of  Trilobites. 
Hud.  Riv.  Gr.  [Ety.  pUturOj  side ;  excmthemoUa,  breaking 
out.] 

Cythere— Mflller,  1785.    Entomoetraca  sue  Insecta,  etc.    [Ety.  proper 

name.] 
**        clncinnatenBls^Meek,  1872.     Proceedings  Acad.  Nat.  Sci. 

Middle  part  Hud.  Riv.  Gr.    [Ely.  proper  name.] 
^        Irregularis— S.  A.  Miller,  1878.    Jour.  an.  Soc.  Nat.  Hist. 

Had.  Riv.  Gr.    [Sig.  irregular.] 

DalnuuilteB— Emmrich,  1845.     (Dalmania.)     Barrande,  1852.    Sil.  SjbU 

Boh.    [Ety.  proper  name.] 
**  breTieeps— Hall,  1866.     Pamphlet.    Upper  part  of  H;ud. 

Riv.  Gr.    [Sig.  short-headed.] 
^  earleyl— Meek,  1872.    Am.  Jour.  Sci.  and  Arts,  3rd  Ser., 

Vol.  3.    Middle  part  Hud.  Riv.  Gr.    [Ety.  proper  name.] 

Enoplonni— Wetherby,  1879.     Jour.  Cin.  Soc.  Nat.  Hist.     [Ety.  enoploB, 

armed;  oum,  tail.]    Proposed  for  Anomalocystites  bala- 
noides. 
"  balanoldes— Meek,  1872.     (Anomalocystites  balanoides.) 

Am.  Jour.  Sci.  and  Arts,  3rd  Ser.,  Vol.  3.     Hud.  Riv.  Gr. 
[Sig.  resembling  Balanuis,'] 

Leperditla— Rouault,  1851.    Bull.  Soc.  Geo.  France.   [Etj.  (^  a  scale ; 

dUtOBf  double.] 
»♦  bymesi— S.  A.  Miller,  1874.    Cin.  Quar.  Jour.  Sci.,  Vol.  1. 

Utica  Slate  Gr.    [Ety.  proper  name.] 
^  Cjlindrica—Hall,  1871.    Pamphlet.    Trenton,  Utica  Slate 

and  Hud.  Riv.  Gr.    [Sig.  cylindrical.] 
"  minnttsslma^Hall,  1871.     Pamphlet.     Utica  Slate  and 

Hud.  Riv.  Gr.    [Sig.  very  small.] 

LIchas — Dalman,  1826.    Monograph  of  Trilobites.    [Ety.  mythological 
name.] 
♦»         harrisi— S.  A.  Miller,  1878.    Jour.  Cin.  Soc.  Nat.  Hist.    Upper 

part  Hud.  Riv.  Gr.    [Ety.  proper  name.] 
**        trentonensis— Conrad,  1842.     Jour.  Acad.  Nat.  Sci.,  Vol.  8. 
Hud.' Riv.  Gr.    [Ety.  proper  name.] 

Plmnalltes — Barrande.    [Etj^.  plumulaj  a  feather.] 

»»        Jamesi-^Hall  &  Whitfield,  1876.    Ohio  Pal.,  Vol.  2.    Hud. 
Riv.  Gr.    [Ety.  proper  name.] 
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PiHBtos — Steininger,  1830.    VerateinerDDgeni  etc.     [Ety.  mythological 
name.] 
**       parrlnscnlns— Hall,  1866.    Pamphlet    Had.  Biv.  Qr.    [Sig. 

very  small.] 
'»*       spnrlockl— Meek,  1872.   Am.  Jour.  Sci.  and  Arte,  3d  Ser.,  Vol. 
\  3.    Hud.  Biv.  Gr.    [Ety.  proper  name.]    C.  D.  Walcott  haa 

suggested  that  this  is  the  young  of  Aaaphvs  megistos, 

Trlaiihrag— Green,  1832.    Monograph  of  Trilobites.    [Ety.  triarthnm, 

three-jointed.] 
"  X  becki— Green,  1832.  Monograph  of  Trilobites.  Utica 
Slate.  [Ety.  proper  name.]  J.  G.  Anthony  in  1846 
[Quar.  Jour.  Geo.  Soc,  Vol.  3,)  said  he  found  Triarthnu 
becH  below  the  Cincinnati  Observatory  at  an  elevation  of 
200  feet  above  low  water  mark  in  the  Ohio.  I  have  never 
found  this  species  more  than  125  feet  above  low  water 
mark;  but  it  is  quite  likely  that  the  Utica  Slate  will 
include  a  thickness  of  200  feet,  and  that  some  of  tha 
fossils  referred  to  the  lower  part  of  the  Hudson  Biver 
Group  will  be  found  to  be  confined  to  the  Utica  Slate. 

Trililicieil»— Lhvryd,  1698.  Phil.  Trans.,  Vol.  20.   [Ety.  trinudeus,  thre©- 

kerneled.] 
^  eoncentrlcns— Eaton,  1832.    Qeo.  Text  Book.  Utica  Slata 

and  lower  part  Hud.  Biv.  Gr.    Probably  Trenton,  alg« 

[Sig.  concentric] 
^  bellnlos — Synonym  for  T.  concentricus. 


BrOcks  of  Upper  Silurian  age  may  be  traced  from  Clarkt 
county,  Indiana,  through  all  the  river  border  counties  to 
Butler  county,  Ohio,  where,  according  to  Dr.  Lrocke,  they 
are  six  hundred  and  one  feet  above  the  Ohio  river  at  Cin- 
cinnati, or  one  thousand  and  forty-one  feet  above  the  ocean. 
Over  this  entire  distance  the  Niagara  presents  great  uni- 
formity of  lithological  features  and  rests  upon  strata  of 
Lower  Silurian  age  that  are  alike  marked  in  their  litholog- 
ical characteristics,  while  at  the  same  time  the  two  horizons 
are  so  distinct  that  they  may  be  readily  recognized  without 
the  aid  of  fossils.  The  only  exception  to  this  uniformity 
of  lithological  character  is  that  mentioned  in  the  Banded 
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^rock  at  Madison,  and  this  may  only  be  from  a  more  com- 
pact crystallization  of  the  marl-like  shale,  which  at  other 
localities  occupies  the  same  horizon. 

The  upper  members  of  the  Hudson  Biver  group,  or  Cin- 
cinnati beds,  may  prove  to  be  locally  somewhat  thicker  in 
Indiana  than  at  the  immediate  neighborhood  of  Cincinnati ; 
but  this  is  not  of  sufficient  importance  to  warrant  one  in 
establishing  a  different  epoch  for  the  beds  at  Richmond  or 
Madison,  as  I  have  endeavored  to  prove  by  the  above  strat- 
•igraphical  deductions. 

The  Niagara  rocks  in  Indiana  for  the  most  part,  especi- 
ailly  in  the  southeastern  part  of  the  State,  have  lost  none  of 
the  characters  by  which  they  are  distinguished  in  New 
York.  There  they  form  the  mural  face  of  Niagara  Falls, 
Genesee  Falls,  as  well  as  a  multitude  of  smaller  falls  and 
precipitous  bluffs.  The  scenery  in  Indiana  is  alike  marked 
by  this  epoch,  and  hence  the  name  given  to  it  in  Ohio  by 
Dr.  Locke  of  "  Cliff  Rock.'*  It  caps  the  hills  over  a  large 
j)ortion  of  Jeffersqn  county,  and  all  the  streams  that  cut 
their  way  through  it  have  more  rapidly  removed  the  soft, 
marly  Hudson  River  beds  from  beneath,  and  the  superin- 
<!umbent,  massive  Niagara  breaks  loose  and  tumbles  to  the 
foot  of  the  ravine,  where  it  is  often  seen  in  large  blocks. 

In  this  way  cliffs  are  formed  over  which  the  streams  pour 
their  waters  in  beautiful  cascades.  Indeed,  it  is  impossible 
to  find  any  scenery  in  the  State  more  beautiful  and  grand 
than  is  to  be  found  in  the  vicinity  of  Madison  and  Han- 
over College.  As  we  follow  the  crop  of  the  Niagara  lime- 
stone to  the  northeast,  we  find  the  character  of  some  of  the 
beds  changed  to  a  light,  grayish  buff,  close-grained,  mag- 
nesian  limestone,  forming  flagstone  and  building  stone  of 
great  value.  Extensive  quarries  are  opened  in  the  vicinity 
of  Greensburg,  at  St.  Paul  on  Flat  Rock  creek ;  and,  in 
iact,  the  stone  is  of  excellent  quality  for  a  great  distance 
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both  up  and  down  the  creek.  Near  Waldron,  on  Conns, 
creek,  there  is,  close  to  the  top  of  the  beds  and  over  the 
flagstone,  four  or  five  feet  of  bluish  shale  and  thin  bands  of' 
limestone  that  abound  in  fossils.  The  bed  is  not  persistent, 
and  becomes  thinner  and  disappears  as  you  go  either  north 
or  south  of  this  place.  It  is  very  near  to  the  corniferous 
limestone  which  crops  further  up  the  creek.  Prof.  James 
Hall,  State  Geologist  of  New  York,  has  made  a  special 
study  of  the  fossils  of  this  locality  and  St.  Paul,  commenc- 
ing as  far  back  as  1862,  and  the  results  have  been  pub- 
Used,  so  far  as  accurate  drawings  of  the  specimens  are  con- 
cerned, in  the  Twenty-eighth  Regent's  Report.  No  less 
than  one  hundred  and  twenty-six  species  have  been  recog- 
nized, and  the  locality  has  become  one  of  the  most  noted  in 
the  world  for  the  variety  and  beauty  of  its  fossils.  I  am 
under  obligations  to  Dr.  R.  R.  Washburn,  who  lives  at. 
Waldron,  for  a  number  of  very  fine  crinoid  and  brachiopod 
shells  which  he  took  from  his  large  collection,  all  of  which 
he  obtained  from  the  fossiliferous  shales  of  Conns  creek,, 
one  mile  to  the  west  of  Waldron.  The  doctor  is  an  enthu- 
siast in  the  study  of  paleontology,  and  an  intelligent,  gen- 
erous-hearted gentleman.  His  gratuitous  labors  in  the 
cause  of  science  are  alike  creditable  to  himself  and  an 
honor  to  the  State.  Among  the  most  interesting  objects, 
found  on  Conns  creek  are  the  roots  of  Eucalyptocrinus. 
Some  specimens  are  seen  which  preserve  the  base  of  the  col- 
umn, and  show  the  ramification  of  the  rootlets  through  the 
calcareous  shale  in  every  direction,  and  in  such  a  manner 
as  to  indicate  that  they  were  imbedded  in  it  during  their 
growth  at  the  bottom  of  the  ocean.  Numerous  forms  of 
Bryozoa  cover  some  of  the  layers  of  stone  with  their  net- 
like markings,  and  have  even  found  lodgment  upon  the 
shells  of  mollusca.  There  could  have  been  no  want  of  life 
in   palseozoic   times.     Then,  as   now,  it  would  appear  aa 


"^ 
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though    every   available    space   was    occupied    by  living 
matter. 

PassiDg  northwest^  the  Niagara  rocks  may  be  traced 
throagh  portions  of  Rush^  Hancock^  Henry,  Madison,. 
Hamilton  and  Howard  to  Cass  county  on  the  upper  Wa- 
bash river.  To  the  east  of  Cass  the  Niagara  is  seen  along 
the  Wabash  and  Salamonie  rivers  in  Miami,  Wabash,  Hunt- 
ington, Blackford  and  Wells  counties.  There  are  crops 
along  the  Mississinewa  river  in  Grant  county,  and  in  the 
bed  of  White  river  in  Delaware  county.  In  all  the  above- 
counties  the  Niagara  beds  are  quarried  for  flagging  stone 
and  architectural  purposes.  The  layers  are  for  the  most 
part  thin,  and  the  stone  refractory,  variable  in  color  and 
wanting  in  durability.  The  average  composition  may  be 
seen  from  the  following  analyses  of  specimens  from  Ran- 
dolph county,  taken  at  the  localities  named : 

MaekBTllle.  BidgCTille. 

Water  at  212*»F 1.18            0.90 

Silicic  acid 1.20            0.70 

Ferric  oxide 1.30             2.70 

Alumina 4.40            3.75 

Lime 45.46  45.08 

Magnesia 4.01             4.86 

Carbonic  anhydride 40.12  39.21 

Sulphuric  acid 0.27             0.44 

€k>mbined  water  and  lom 2.07             2.86 

100.00         100.00 

These  stones  are  porous,  open-grained,  light  buff  colored. 
They  make  excellent  lime.  The  specimens  were  collected 
and  analyzed  by  Dr.  Levette.  It  will  be  seen  by  the  sub- 
joined analysis  of  Huntington  stone^  which  is  celebrated  for 
the  quality  of  lime  which  it  yields,  that  the  Randolph 
county  beds  are  not  only  equivalent  in  geological  time,  but 
are  almost  identical  in  chemical  composition. 
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HUNTINaTOK  8T0KE,  BEST  FOB  LIME. 

Water  at  212® 0.50 

Silicic  acid ; 1.50 

Lime 31.92 

Magnesia 7.58 

Alumina  and  ferric  oxide 8.25 

Carbonic  anhydride 49.52 

Sulphuric  acid 0.34 

Lo88 0.39 

100.00 

The  Niagara  rocks  ia  this  part  of  the  State  carry  locally 
a  thin  bed  of  sandstone  which  belongs  to  the  Corniferous 
•epoch.  In  Huntington  county  it  forms  the  upper  fifteen 
incheS;  is  pure  white,  coarse-grained  and  loosely  coherent. 

In  Madison  county,  at  Pendleton,  we  have  the  following 
section  extending  from  the  bed  of  Fall  creek  to  the  top  of 
the  drift,  all  belonging  to  the  Corniferous  epoch :  * 

Drift  with  large  bowlders  of  granite  and  other  crystalline  rocks 
strewed  over  the  surface 50  feet. 

Ash  colored,  rough  weathering,  cherty,  magnesian  limestone,  alter- 
nating with  softj^sandy,  greenish  colored,  pyritiferous  layers,  in 
all,  about 4  f eek 

Buff,  sandy,  magnesian  limestone,  Pleurotomaria  and  coral  bed 4  feet. 

Heavy  bedded  and  soft,  white  sandstone,  upper  part  fo8siliferous...l5  feek 

Bed  of  Fall  creek 


*A  letter  received  from  Prof.  James  Hall,  State  Geologist  of  New  York, 
since  this  report  was  written,  informs  me  that  after  a  study  of  the  Pendle- 
ton fossils  he  refers  the  sandstone  to  the  "Schoharie  Grit."  He  says: 
**}ly  own  convictions  are  that  it  is  the  equivalent  of  our  own  Schohari« 
Grit,  being  the  western  prolongation  of  beds  that  are  generally  well  devel- 
oped in  Canada  West,  but  making  no  conspicuous  figure  in  the  geology. 
Several  of  the  fossils  are  identical  with  those  of  our  own  Schoharie  Grit, 
4ind  lately  I  had  placed  in  my  hands,  for  drawing,  by  Mr.  Sogers,  of 
Pendleton,  a  specimen  of  Cgrtoceras  eugenianaf  which  is  a  common  and 
characteristic  fossil  of  the  grit,  and  is  the  first  specimen  I  have  seen  from 
l)eyond  Central  New  York." 
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The  sandstones  may  be  had  in  blocks  five  feet  thick ;  it. 
is  soft  when  first  quarried^  but  hardens  on  exposure  to  the 
weather,  and  has  a  good  reputation  as  a  building  stone^  both 
for  beauty  and  durability.  This  stone  furnished  the  sand 
for  the  Indianapolis  Glass  Works,  when  they  first  started^ 
and  proved  to  be  well  adapted  for  this  branch  of  manufac- 
ture. The  fossils  found  at  this  locality  are  Spirifer  fimbriatay 
S.  subumbonataj  Conocardium  trigonale,  Zaphrentia  gigantea^ 
Pleurotomaria?,  Diphyphyllum  cce8pito8um?,CladoporaJibro- 
«a?,  and  Tentaculites  scalariformis. 

These  arenaceous  beds  have,  so  far,  only  been  noticed  in. 
Huntington  and  Madison  counties;  at  the  former  locality 
the  thickness  of  the  stratum  is  only  a  few  inches,  without 
organic  remains,  and  its  area  quite  limited.  At  Pendleton, 
the  exposure  is,  in  all,  about  twenty-three  feet,  of  which 
fifteen  feet  is  sandstone.  The  layers  all  contain  fossils,, 
many  of  which  correspond  specifically  with  those  found  in 
the  rocks  at  the  Falls  of  the  Ohio ;  I  have,  therefore,  con-- 
eluded  to  place  them  in  the  same  epoch.  I  do  this  for  the 
8ame  reasons  that  I  have  placed  all  the  rocks  lying  between 
the  Corniferous  and  the  Hudson  River  group,  in  Indiana, 
in  the  Niagara.  The  deposits  are  too  thin  and  without 
well-defined  characters,  either  lithological  or  fossiliferons, 
that  will  serve  for  lines  of  undisputed  subdivisions.  Or 
course  every  deposit  has  its  top,  middle  and  bottom  parts, 
and  at  each  locality  these  may  be  marked  by  the  prevalence 
of  specific  forms  of  life  or  lithological  variations;  but  I 
maintain  that  the  absence  of  these  forms,  and  a  change  in 
lithological  features  at  another  locality,  is  not  unmistakable 
evidence  of  a  difference  in  geological  time.  It  is  the  duty 
of  the  geologist  to  make  careful  sections  of  all  exposures  of 
the  rocks,  to  note  the  character  of  each  stratum,  and  give 
with  great  minuteness  the  record  o^  the  fossils;  but  he  will 
find  himself  involved  in  inextricable  difficulties  if  he  under- 
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takes  to  make  it9  features  the  standard  by  which  to  measure 
the  age  of  other  outcrops.  Sandstone  beds  may  be  traced 
•along  the  exposed  fiice  until  the  sand  is  replaced  by  lime, 
and  the  bed  actually  becomes  a  limestone.  It  may  be  with- 
out fossils  at  one  part  of  the  exposure  and  fossiliferous  at 
another;  so  it  is  with  the  forms  of  life — ^they  will  vary  in  a 
remarkable  degree  along  the  same  horizon  in  different  parts 
of  the  stratum.  I  do  not  wish  to  be  understood  as  ignoring 
the  study  and  use  of  organic  remains  iii  determining  geo- 
logical sequence,  but  I  simply  deny  their  in&Uibility  fer 
the  identity  of  minute  subdivisions  of  strata  over  widely 
separated  districts  of  country. 

The  Pendleton  sandstone  rests  immediately  on  magnesian 
limestone  belonging  to  the  Niagara,  which  crops  in  consid- 
erable force  on  property  owned  by  Hon.  William  Crim,  one 
and  a  half  miles  west  of  the  court  house,  in  Anderson,  and 
close  to  the  bank  of  White  river.  It  is  opened  up  for 
quarrying,  and  presents  a  face  several  hundred  feet  in 
length,  and  contains  as  many  as  eleven  workable  layers  of 
stone,  varying  from  four  to  twelve  inches  in  thickness. 
'The  section  at  the  west  end  of  the  quarry  is: 

Ft  In. 

Earth  stripping 4  GO 

Buff  argillaceous,  magnesian  limestone  in  uneven  layers...  4  06 

Bluish  colored  layer,  good  stone 0  08 

Bluish  colored  layer,  good  stone.. 0  06 

Bluish  colored  layer,  good  stone 1  00 

Bluish  colored  layer,  good  stone 0  08 

Bluish  colored  layer,  good  stone 0  04 

Bluish  colored  layer,  good  stone 0  06 

Bluish  colored  layer,  good  stone 0  04 

Bluish  colored  layer,  good  stone 0  04 

Bluish  colored  layer,  good  stone 0  06 

Bluish  colored  layer,  good  stone 0  06 

Bluish  colored  layer,  good  stone 0  09 

14    07 
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At  the  east  end  of  the  quarry  the  stripping  averages  from 
two  to  four  and  a  half  feet.  The  thickness  of  the  layers 
here  is  about  the  same  as  at  the  west  end.  The  stone  from 
drim's  quarry  meets  with  a  very  ready  sale  and  bears  a 
good  reputation  for  durability.  Quarries  have  been  opened 
in  the  vicinity  of  Marion,  in  Grant  county,  at  a  number  of 
localities  to  the  northwest  of  the  city  and  along  the  Missis- 
sinewa  river.  The  character  of  the  stone  is  the  same  as  at 
Crimes,  near  Anderson,  and,  like  the  latter,  belongs  to  the 
Niagara  epoch.  It  is  a  magnesian  limestone;  has  an  expos- 
ure of  twelve  feet  and  upwards,  and  is  in  layers  varying 
from  two  to  eighteen  inches  in  thickness. 

The  city  of  Marion  is  situated  in  the  valley  of  the  Mis- 
Bissinewa  river,  at  a  point  whei*e  the  stone  has  been  removed 
by  denudation,  or,  mostly,  by  glaciation. 

With  a  view  to  supply  the  city  with  water  a  well  was 
dug  on  the  east  side  of  the  river.  It  was  commenced  twenty- 
five  feet  in  diameter,  and  carried  to  a  depth  of  twenty-seven 
feet  and  walled  with  brick.  It  started  in  swampy  ground, 
and  passed  through : 

Ft. 
Black  muck ' 1 

lilue  clay 2 

Gravel  and  sand 9 

Blue  clay 15 

27 

No  water  was  found  in  this  part  of  the  well  after  passing 
below  the  seeps  from  the  clay  which  formed  the  bed  of  the 
old  swamp.  A  bore  was  started  in  the  bottom  of  the  dig- 
ging, and,  after  passing  through  forty-one  feet  of  gravel  and 
-clay,  reached  a  stream  of  water  which  flowed  to  the  surface 
with  considerable  force,  and  in  twelve  hours  filled  the  body 
of  the  great  well  and  flowed  over  the  top.  Here  was  an 
abundant  supply  of  good  potable  water.     Dean  Bro.'s,  of 
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Indianapolis,  had.  been  engaged  to  put  up  water  works  for 
distributing  the  water  over  the  city,  and  at  the  time  of  my 
visit  their  admirable  pump  was  at  work  emptying  the  main 
welly  so  that  an  additional  and  larger  bore  could  be  made 
for  the  purpose  of  increasing  the  flow  of  water,  and  thus 
insure  an  ample  supply  for  all  possible  wants  of  the  city. 
The  people  of  Marion  were  very  anxious  to  know  the  quality 
of  the  water  for  drinking  and  other  household  uses,  and 
some  bottles  were  filled  and  taken  to  the  laboratory  for 
chemical  examination.  The  result  of  this  analysis  was 
reported  to  Mr.  D.  S.  Hogan  for  publication  in  the  local 
papers,  but  as  a  matter  of  general  information  it  is  repeated 
here: 

ANALYSIS  OF  MARION  ARTESIAN  WELL  WATER 

This  water  comes  from  a  depth  of  sixty-eight  feet,  and 
has  a  temperature  of  51 J^  F.  It  is  colorless  and  odorless,, 
has  a  slight  chalybeate  taste,  and  a  small  deposit  of  ferric 
oxide  settled  to  the  bottom  of  one  of  the  bottles  after  stand- 
ing a  few  days. 

An  imperial  gallon  (10  pounds)  contains  28.2  grains  of 
solid  mineral  matter,  composed  of: 

Grains. 
Silica,  insoluble  in  acida 1.610 

Alumina , 0.350 

Magnesia 3.705 

Lime 9.319 

Ferrous  oxide 0.849 

Soda 0.154 

PotaBh 0.022 

Carbonic  acid,  combined 9.314 

Sulphuric  acid 2.298 

Chlorine '. 0.236 

Loss. 0.343 

28.20a 
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These  substances  are  "probably  combined  as  follows : 

QraliM. 
Silica. /■ 1.610 

.Alumina 0.350 

Sulphate  of  magnesia  (Epsom  salts) 4.061 

Proto  sulphate  of  iron 1.790 

Carbonate  of  lime 16.800 

Carbonate  of  magnesia 2.814 

Carbonate  of  potash 0.042 

Chloride  of  sodium  (common  salt) 0.390 

27.857 

The  free  carbonic  acid,  which  exists  in  considerable  quan- 
tity, together  with  nitrogen  and  oxygen,  was  not  determined. 
It  is  a  sulphate,  chalybeate  and  carbonated  water,  .and  may 
be  said  to  have  tonic  and  alterative  properties,  though  28.2 
grains  in  70,000  grains  (10  pounds)  of  water  must  be  looked 
upon  as  a  homoeopathic  dilution,  and  an  excessive  drinker 
would  scarcely  receive  into  his  system  more  than  three 
grains  of  solid  mineral  matter  from  the  water,  by  its  free 
use,  in  twenty-four  hours. 

The  total  mineral  constituents  of  the  Marion  artesian 
water  corresponds  very  closely  in  quantity  with  what  is 
found  in  most  natural  spring  and  well  waters  that  are 
obtained  from  the  drift  deposit  of  Indiana. 

The  water  analyzed  from  the  spring  at  the  "  Mound,''  in 
Madison  county,  contained  24.101  grains  of  solid  mineral 
matter  in  an.  imperial  gallon,  as  follows: 

Grainx. 

Silica 1.65S 

Alumina..... trace 

Magnesia .^K^ 

Lime 

Ferrous  oxide 

Sulphuric  acid 

Carbonic  acid 

Undetermined  and  loss 


[&— Qeo.  Bspo&t.] 

1 


66  GEOLOGICAL    REPOBT 

The  Hawkins  chalybeate  spring,  situated  in  the  edge  of 
Bichmond,  Wayne  county,  contains  32,2  grains  of  solid 
matter  in  an  imperial  gallon. 

The  chalybeate  spring  at  Rochester,  Fulton  county,  24.5 
grains. 

Indianapolis  well  water,  upper  seam,  36  to  40,  and  the 
lower  seams  23  to  28  grains  per  gallon. 

So  far  as  tested,  all  the  water  in  the  State  which  is 
obtained  from  the  drift  contains  a  considerable  amount  of 
iron,  and  in  many  localities  the  quantity  is  sufficiently  large 
to  give  it  decided  tonic  and  alterative  properties. 

The  Niagara  beds  in  Delaware  and  Randolph  counties 
have  been  quarried  for  building  stone  and  for  lime.  Indeed, 
this  stone  is  noted  for  the  excellent  quality  of  lime  which 
it  makes,  and  the  operation^  of  burning  lime  forms  a  large 
industry  wherever  the  layers  beneath  the  cherty  beds  which 
belong  at  the  top  of  this  formation  can  be  reached.  In 
Randolph  county  the  stone  is  cream  colored,  porous  and 
coarse-grained,  which  renders  it  inferior  for  masonry  where 
durability  is  a  matter  to  be  considered,  but  the  following 
analyses  show  that  it  is  in  no  way  inferior  to  the  celebrated 
Huntington  stone  for  the  manufacture  of  lime.  For  com- 
parison, the  analysis  is  also  given  of  the  Huntington  stone, 
which  has  given  the  best  results  in  making  quicklime  for 
masonry. 

No.  1  is  quarried  in  White  river  bottom,  near  Macksville, 
seven  miles  west  of  Winchester,  Randolph  county. 

No.  2  is  found  near  Ridgeville,  in  the  north  part  of  Ran- 
<lolph  county,  and  crops  out  in  the  bed  of  Mississinewa 
river  for  some  miles  east  and  west  of  that  town. 

No.  3  is  from  Hawleys  Brothers'  quarry  at  Huntington, 
Huntington  county. 
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ANALYSES. 


"Water  expelled  at  212*»  F 

43ilicic  acid 

Ferric  oxide 

Alumina 

liime.. 

Hsfneda 

-Carbonic  acid 

fiulphuric  acid 

Lobs  and  ondetermined... 


No.  1. 

No.  2. 

1.18 

0.90 

1.20 

0.70 

1.30 

2.70 

4.40 

3.75 

45.45 

45.08 

4.01 

4.36 

40.11 

40.21 

0.27 

0.44 

2.08 

1.86 

100.00 

100.00 

No.  8. 


0.50 
0.50 

8.25 

31.92 
9.58 

49.52 
0.54 


} 


100.81 


After  passing  north  of  a  line  reaching  from  Huntington^ 
•on  the  upper  Wabash  river^  and  following  a  little  north  of 
this  stream  at  Logansport,  and  thence  through  the  northern 
part  of  White  and  the  southern  part  of  Newton  counties, 
no  beds  of  stone  are  found  in  the  State  exposed  to  view,  but 
lie  buried  beneath  the  glacial  drift,  which  varies,  in  this 
part  of  the  State,  from  fifty  to  two  hundred  feet  and  upward 
in  thickness. 

By  penetrating  through  this  drift  deposit  at  any  point  in 
the  State  north  of  the  line  designated,  the  Niagara  rocks 
will  be  found,  and  as  these  beds  of  stone  occupy  a  horizon 
many  hundreds  of  feet  below  the  coal  measure  rocks,  it  will 
be  readily  seen  how  futile  must  be  the  efforts  of  those  who 
seek  to  find  seams  of  coal  in  this  part  of  the  State. 

Underlying  the  buff,  magnesian  limestone  of  the  Niag- 
ara, so  extensively  used  for  making  quick-lime  in  Wabash, 
Huntington  and  other  counties  bordering  the  upper  Wabash 
river,  there  is  a  gray,  argillaceous  limestone  that  possesses 
dydraulic  properties  to  a  considerable  degree.  This  stone 
has  not  yet  been  able  to  make  its  way  into  market  against 
other  cements  which,  if  we  should  judge  from  their  chem- 
ical constituents  as  usually  rendered  in  analyses  of  cement 
.atones,  one  would  be  puzzled  to  understand  wherein  lay  the 
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fluperiority  of  the  latter.  For  the  purpose  of  illustrating 
this  subject  I  will  here  give  the  analyses  of  some  of  these 
rocks^  together  with  that  of  well  known  cements  from  this 
and  other  Stales: 

HYDBAULIC  STONE  ON  THE  DAYIESS  FABM,  NEAB  SOMERSET,  WABAJSB 

COUNTY. 

Moistnre. 1.000 

Saicic  acid 30.600 

Alumina 16.720 

Carbonate  of  lime (CaO^  14.336)  25.600 

Carbonate  of  magnesia (MgO.,  6.052)  12.713 

Ferric  oxide 2.480 

Organic  matter,  alkalies,  undetermined  and  lofls 10.887 

Batio :    Silica  100  to  130  Base.  100.000 

ANALYSIS  OF  THE  CELEBBATED  B06EMDALB  CEMENT  STONi;  NEW 

YOBK.« 

Carbonate  of  lime (CaO.,  25.76)  46.00 

Silica,  clay  and  insoluble  silicates 27.70 

Carbonate  of  magnesia (MgO.,  8.46)  17.76 

Alumina 2.34 

Protoxide  of  iron 1.26 

Sulphuric  acid 0.26 

Chlorides  of  potassium  and  sodium 4.02 

Hjgrometric  water 0.22 

Loss .' 0.44 

Eatio:    Silica,  100;  Bases,  181.  100.00 

CUMBEELAND  CEMENT  STONE,  MABYLAND. 

Carbonate  of  lime (CaO.,  23.408)  41.80 

Silica,  clay  and  insoluble  silicates 24.74 

Carbonate  of  magnesia (MgO.,  1.952)  4.10 

Alumina 16.74 

Peroxide  of  iron 6.30 

Soda 4.64 

Sulphuric  acid 2.22 

Hygrometric  water 0.60 

Batio:    Silica,  100;  Base,  213.  101.14 

*  I  ■  ■  ■  ■  . 

^Thls  and  the  three  foUowiog  analyses  are  taken  from  "Ooignetp-Breton  and  other 
aiilflclal  itonti"  bj  Gen.  Q.  A.  GlUmore,  p.  18. 
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BAUCOSY  FALLS  STONE,  VIBGINIA. 

Oarbonate  of  Ume_ (CaO.,  17.376)  31.03 

Silica- 34.22 

Carbonate  of  magneda (MgO.,  9.507)  19.97 

Alamina 7.80 

Water  and  loes 0.69 

Free  carbomc  acid 6.29 

100.00 
Eatio:    SUica,  100;  Base,  100. 

TA8ST  CEMENT  STONE,  FRANCE. 

Carbonate  of  lime (CaO.,  35.728)  63.8 

8ilica : 14.0 

Carbonate  of  magnesia...... (MgO«  714)    1.5 

Alnmina.. 5.7 

Carbonate  of  iron .- 11.6 

Water  and  loss 3.4 

100.0 
Batio:    SiUca,  100;  Base,  383. 

The  amount  of  alumina  in  the  Cumberland  and  Balconj 
Falls  cement  stones  shows  that  they  must  have  contained  a 
considerable  amount  of  combined  water,  the  former  not  less 
than  five  or  six  per  cent.,  and  the  latter  not  less  than  three 
or  four  per  cent.;  therefore  there  is  likely  to  be  an  excess  of 
carbonates  of  lime  and  magnesia,  to  that  extent,  at  least,  in 
the  reported  analyses.  I  look  for  the  error  in  these  salts 
because  it  requires  time  and  patience  to  thoroughly  wash 
their  bulky  precipitates.  There  is  no  self-evident  error  in 
the  analysis  of  the  Vassy  cement  stone,  the  5.7  per  cent,  of 
alumina  would  indicate  that  it  carried  from  three  to  four 
per  cent,  of  water.  The  excellence  of  this  cement  was  for  a 
time  thought  to  be  due  to  the  large  per  cent,  of  ferric  oxide 
which  it  contains.  But  it  is  well  known  that  there  are 
many  equally  good  cements  which  have  but  a  compara-. 
tively  small  amount  of  ferric  oxide,  and,  indeed,  M.  Vicate, 
who  devoted  many  years  of  study  to  the  subject,  and  is 
leoognized  as  eminent  authority  on  cements,  is  of  the  opinion 
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that  ferric  oxide  exerts  an  injurious  influence  upon  hydraulic 
mixtures.  The  Vassy  cement  stone  contains  a  smijl  amount 
of  silica  as  compared  to  the  bases.  Assuming  the  silica,  or, 
rather,  silicic  acid  to  be  100,  the  ratio  is,  silicic  acid,  100 ; 
bases,  383. 

The  Rosendale  cement,  which  is  one  of  the  best  natural 
cements  in  America,  has  a  ratio  of  silicic  acid,  100 ;  bases^ 
181.  Cumberland  cement,  silicic  acid,  100;  bases,  213.^ 
Balcony  Falls  cement,  Va.,  silicic  acid,  100;  bases,  100» 
Wabash  county,  Ind.,  cement,  silicic  acid,  100 ;  bases,  130» 

For  hydraulic  purposes  the  essential  constituents  of  a 
cement  stone  are  carbonate  of  lime  and  silica.  By  calcina- 
tion the  carbonate  of  lime  converts  the  silica  into  silicic 
acid,  which  forms  a  gelatinous  mass  with  acids.  Carbonate 
of  magnesia  acts  in  a  similar  manner  to  carbonate  of  lime, 
and  when  the  two  are  present  in  the  proper  proportions, 
hydraulic  energy  is  uninterrupted,  and  a  stone  is  formed,  of 
great  strength  and  durability,  which  consists  of  a  double 
silicate  of  lime  and  magnesia.  A  portion  of  alumina  is  not 
objectionable  in  a  cement  stone  in  the  presence  of  plenty  of 
carbonate  of  lime  and  silica ;  it  enters  into  combination  as  a 
hydrated  silicate  of  lime  and  alumina.  Sulphuric  acid,  or 
sulphate  of  lime,  does  not  promote  hardening  or  setting  of 
the  cement,  and  the  same  may  be  said  of  the  oxide  of  iron^ 
Large  quantities  of  these  substances  are  therefore  objection* 
able,  and  they  may  be  looked  upon  as  adulterations. 

Since  carbonates  of  lime  or  magnesia,  aided  by  alkalies, 
when  present,  are  the  active  agents  during  the  calcining  of 
the  cement  stone  in  bringing  about  the  decomposition  of  the 
silicates,  and  forming  a  silicate  that  is  soluble  in  acids,  it  will 
be  interesting  to  present  a  tabular  arrangement  of  the  ratio 
of  silica  to  the  carbonates  of  lime  and  magnesia  in  the  above, 
and  some  additional  analyses  of  cement  stones  that  are  ia 
oommon  use: 
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ANAIiTBia  . 

Silicates.    QvbonaUa.  *  . 

Balcony  FallB,  Va. 100  149  . 

Boeendale,  N.  Y 100  248 

Wabash  county,  Ind 100  124 

Cumberland,  Md 100  186 

Beache's,  Clark  county,  Ind 100  262 

Yassy,  France 100       *   465 

English 100  341 

Bologne 100  311 

Between  the  silicates  and  carbonates^  including  the  car- 
bonates of  lime^  magnesia  and  alkalies^  when  present^  there 
is  a  wide  variation  in  cement  stones  of  good  repute  for 
hydraulic  energy. 

It  has  already  been  stated  that  for  hydraulic  properties 
'the  essential  constituents  of  a  cement  are  silicic  acid  and 
caustic  lime.  The  hardening  under  water  is  mainly  due  to 
the  chemical  combination  of  these  two  constituents  through 
the  agency  of  water^  producing  hydrated  silicate *of  lime; 
where  other  bases  are  present^  such  as  alumina  and  magnesia/ 
double  silicates  are  formed  that  become  very  hard  and 
strong.  In  order  to  bring  about  this  chemical  change  the 
silica  must  be  brought  to  that  condition  which  will  enable 
it  to  form  a  gelatinous  paste  with  acids.  A  portion  of  the 
silica  may  be  in  this  condition  naturally,  but  by  far  the 
larger  portion  remains  unacted  upon  by  acids  until  brought 
to  a  white  heat  in  the  presence  of  carbonate  of  lime. 

If  the  bases  are  in  excess  of  the  silicic  acid  they  are  con- 
stantly being  removed  by  the  soluble  action  of  water,  and 
the  strength  of  the  cement  is  thereby  improved.  Rain- 
water standing  for  twelve  months  in  a  cement  cistern  made 
for  the  use  of  the  geological  laboratory  was  found  to  con- 
tain as  much  as  eleven  grains  of  carbonate  of  lime  in  an 
imperial  gallon,  and  this  solvent  power  of  rainwater  on  the 
cement  continued  up  to  the  time  of  our  leaving  the  o£Sce  at 
the  old  State  House,  a  period  extending  over  seven  years. 
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In  the  following  analyses  of  bydraulio  stones  collected  bj 
Prof.  John  Collett  fr6m  the  sub-carboniferous  formation  in 
Harrison  and  Crawford  counties^  Ind.^  and  Rock  Haven, 
Meade  county,  Ky.,  the  investigation  was  conducted  by  Dr. 
G.  M.  Levette,  under  instructions  to  make  the  analyses  in 
such  a  manner  as  to  ascertain  the  effect  produced  upon  the 
insoluble  silicates,  by  calcining  the  stones  at  a  full  white 
heat.  Each  specimen  was,  therefore,  analyzed  three  or  four 
times.  A  moderate  sized  lump  that  fully  represented  the 
stone  was  crushed  and  pulverized  to  an  impalpable  powder 
in  an  agate  mortar,  and  from  this  separate  portions  were 
taken. 

First — A  weighed  portion  of  the  powder  was  digested 
with  hydrochloric  acid  and  the  iSltrate  treated  in  the  usual 
way  for  the  determination  of  the  soluble  salts.  The  insol- 
uble silicates  remaining  on  the  iSlter  were  ignited  and 
weighed,  the  result  of  which  is  given  in  the  first  column  of 
the  following  table. 

Second — Another  weighed  portion  of  the  same  powder 
was  calcined  at  a  white  heat  and  then  treated  as  the  first; 
results  shown  in  the  second  column  of  the  table. 

Third — Another  weighed  portion  of  the  same  was  fused 
with  four  times  its  weight  of  carbonate  of  potash  and  soda 
in  a  platinum  crucible,  and  treated  as  the  first;   results 
shown  in  third  column. 

Fourth — In  some  instances  the  insoluble  silicates  found 
by  the  first  process  were  fused  with  carbonates  of  }x>tash  and 
soda,  and  the  composition  placed  in  the  fourth  column. 

Fifth — ^The  amount  of  silica  soluble  in  water,  from  the 
calcined  stone,  is  also  given  as  a  matter  of  interest. 
.  The  sample  first  analysed  is  a  specimen  taken  from  the 
lower  part  of  the  quarry  at  Rock  Haven,  Ky.  The  cement 
made  at  this  place,  though  the  works  hav^  only  been  in 
operation  for  a  few  years,  has  already  gained  a  high  reputa* 
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iion  for  hydraulic  energy^  and  is  said  by  the  manufacturers 
to  be  greatly  preferred  to  the  Louisville  cement.  However 
this  may  be,  I  wish  it  understood  that  I  do  not  believe  that 
this  point  is  at  all  established  beyond  question.  The  same 
strata  of  stone  are  found  in  Indiana,  and  we  will  now  direct 
attention  to  the  analyses: 

BOCE  HAVEN  CEMENT  STONE,  MEADE  00T7NTT,  KT.— BOTTOM  OF  BED. 


Water  expelled  at  212**  F 

Insoluble  silicates *. 

Solable  silica 

Ferric  oxide 

Alomina 

L»iine» , 

Ifagnesia^ 

GarDonic  acid» 

fialphnric  acid , 

CSombined  water,  organic  matter,  traces 
•f  alkalies  and  loss , 


No.1.   Not 
Galdned. 


} 


0.75 

34.30 

0.20 

1.90 

80.80 
0.66 

24.20 
1.80 

5.39 


100.00 


No.  2. 
Calcined. 


{ 


0.76 

27.10' 

1.10 

6.76 

2.40 

81.00 

0.66 

24.35 

1.80 

4.09 


100.00 


No.  8.  Fased 
in  AlkaUes. 


0.75 

25.90 

1.10 

7.45 

3.00 

31.12 

0.66 

24.45 

1.80 

3.77 


100.00 


Silicic  acid,  soluble  in  water,  1.2. 

It  is  common  to  render  the  lime  and  magnesia  as  car- 
bonates, but  I  have  thought  best  to  separate  the  carbonio 
«cid,  since  in  the  practical  preparation  of  cement  the  stone 
IB  calcined,  and  nearly  or  quite  all  the  carbonic  acid  in 
expelled  by  the  heat. 

In  order  to  compare  these  results  with  the  analyses  of 
eements  made  by  other  analysts,  I  have  taken  the  figures 
given  in  the  second  column,  which  shows  the  composition 
of  the  calcined  stone.  I  will  also  add  for  the  better  under- 
standing of  those  who  may  wish  to  repeat  or  extend  this 
analytical  research,  that  the  carbonic  acid  was  determined 
by  fusing  the  powdered  stone  with  borax  glass. 

To  show  the  relation  of  the  silicic  acid  to  the  bases,  the 
former  is  taken  to  be  100. 
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BOCK  HAVEN  CEMENT  STONE— TOP  PABT  OF  BED. 


Water  expelled  at  212**  F 

InRoluble  Bilicates 

Soluble  silica.. 

Ferric  ozide 

Alumina 

Lime 

MaffneFia 

Carbonic  acid 

Sulphuric  acid , 

Combined    water,   organic   matter, 
traces  of  alkalies  and  loss 


Na.1. 

Not 

CUdned. 

No.  2. 

No.  8. 

Oaldned. 

Fused. 

1.00 

1.00 

1.00 

36.90 

31.00 

27.85 

0.30 

0.35 

0.36 

1    1.26 

6.67 

\    4.20 
/    4.40 

28.42 

28.60 

28.83 

0.43 

0.43 

0.43 

2^.33 

22.47 

22.66 

1.20 

1.20 

1.20 

8.17- 

8.23 

8.09 

100.00 

100.00 

100.00 

m 

No.  4. 

Insoluble 

Matter  of 

Nal  Cased.. 


28.16 


4.66 
4.46 


Silicic  acid,  100;  Soluble  bases,  114. 


JOHN  EINTNEB*S  HYDBAULIC  CEMENT,  CEDAB  GBOYE,  HABBISON  OOUNTIV 

INDIANA. 


Water  expelled  at  212**F , 

Insoluble  silicates 

Soluble  silica 

Ferric  oxide 

Alumina , 

Lime 

Maenesia 

Caroonic  acid , 

Sulphuric  acid 

Combined    water,    organic    matter, 
traces  of  alkalies  and  loss. 


No.  1. 

Not 

Oalcined. 


} 


0.80 

29.75 

0.60 

5.00 

34.84 


27.37 
0.80 

0.84 


100.00 


No.  2. 
Osldned. 


0.80 

26.20 

1.00 

7.10 

35.14 


28.06 
0.80 

.90 


100.00 


No  8. 
Fused. 


{ 


0.80 
9.70 
0.90 
3.25 
5.45 

41.61 
1.67 

32.70 
0.80 

3.12 


100.00 


No.  4. 

Insoluble 

matter  oS 

No.l  fused.. 


9.20 

1.80 
2.50 
8.26 

6.49 


28.26 


Silicic  acid,  100;  Soluble  bases,  131. 
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GEDAS  GROVE  CEBCENT  BOCK,  BBIQGS'  FABM,  HABBISOM  COUNTY,  IND. 


Water  expelled  at  212°  F , 

Insoluble  silicates 

Soluble  silica 

Ferric  oxide 

Alumina 

Lime 

Magnesia 

Carbonic  acid 

Sulphuric  acid 

Ozganic  matter,  undetermined  and 
lofls 


No.1. 

Not 

Calcined. 

No.  2. 

No.  8. 

Galdned. 

Fiued. 

1.00 

1.00 

.    1.00 

27.70 

25.40 

23.65 

0.10 

0.10 

0.15 

1    4.00 

4.90 

J    2.60 
I    2.80 

35.00 

36.46 

36.80 

trace 

trace 

0.63 

27.50 

28.64 

29.27 

trace 

trace 

0.20 

4.70 

3.60 

3.00 

100.00 

100.00 

100.00 

No.  4. 


22.50 

2.50 
1.65 
0.60 

o.4r 


27.72 


Silicic  acid,  100 ;  Soluble  bases,  144. 


SHACKLEFOBD'S  CEMENT  BOOK. 


Top. 

Middle. 

Bottom. 

Moisture  expelled  at  212**  F 

0.20 

11.00 

1.18 

2.35 

2.70 

43.37 

0.18 

34.86 

0.27 

3.89 

0.26 

10.26 

1.13 

1.95 

2.00 

46.65 

0.50 

36.55 

0.14 

0.58 

0.18 

Insoluble  silicates 

12.80 

Soluble  silica 

1.10 

Ferric  oxide 

3.10 

Alumina 

1.30 

Ijiine„......  ......t.T  .t.T.T 

43.37 

Mafimesia 

0.27 

Carbonic  acid 

34.07 

Sulphuric  acid 

0.26 

Combined  water,  organic  matter,  unde- 
termined and  loss 

3.56 

100.00 

100.00 

100.00 

Silicic  acid,  100;  Soluble  bases,  468. 

One  could  hardly  look  upon  this  as  a  hydraulic  lime^  and 
the  analysis  would  place  it  with  the  fat  limes. 
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NATURAL  CEMENT- 

-HABRlfiON 

AND  GBAWFORI 

>  OOUNTIKH. 

Not 
Calcined. 

Calcioed. 

Water  expelled  at  212°  F 

0.60 
29.50 

0.60 

Insoluble  silicates 

27.45 

•Soluble  silica 

1.40 

Ferric  oxide 

1    4.10 

23.52 
2.98 

21.77 

none 
2.80 

14.73 

Alumina 

4.75 

Lime , 

23.50 

Magnesia 

2.98 

Carbonic  acid 

21.76 

iSulphuric  acid 

none 

Chloride  of  allcalieB 

2.80 

Combined  water,  organic  i 

matter  and 

loss 

14.76 

100.00 

100.00 

Silicic  acid,  100 ;  Soluble  bases,  113. 

This  stoDe  is  said  to  make  a  good  cement  when  ground 
without  being  calcined,  but  its  analysis  does  not  show  it  to 
be  possessed  of  much  hydraulic  energy  under  such  circum- 
stances. 

In  order  to  make  a  further  comparison,  samples  of  Eng- 
lish Portland  cement  and  Louisville  cement  were  obtained 
from  the  commission  house  of  B.  S.  Foster;  Milwaukee 
cement  from  Andrew  Wallace's  store,  and  Fayetteville,  N, 
Y. ;  Buffalo-Portland,  manufactured  by  the  Union  Cement 
Co.,  Buffalo,  N.  Y.,  from  the  office  of  the  Indiana  State 
House  Commissioners.  The  latter  were  sent  to  the  Com- 
missioners as  samples  to  compete  with  others  in  supplying 
the  demand  for  building  the  State  House.  The  specimeni 
taken  from  the  stores  are  of  cements  that  are  sold  to  meet 
the  general  wants  of  our  market. 
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ANALYSIS  OF  ENQUSH  FOBTLAND  GSaiENT. 

Water  expelled  at  212*'  F. 1.20 

Insoluble  silica 20.60 

Soluble  silica 3.80 

Ferric  oxide 2.00 

Alumina 8.40 

Lime 44.07 

Magnesia 0.86 

Carbonic  acid.^ 4.00 

Sulphuric  acid 5.58 

Chloride  of  alkalies 2.60 

Combined  water 5.02 

Loss  and  undetermined.. 1.87 

100.00 

Four  per  cent,  of  carbonic  acid  represents  9.09  per  cent,  of  carbonate  of 
lime. 

It  is  possible  that  the  sulphuric  acid  exists  in  combination 
with  lime,  CaO^SO*  =  9.50,  and  so  far  from  this  being  a 
benefit,  competent  authorities  consider  that  even  3.5  per 
cent,  of  sulphate  of  Jime  is  detrimental  to  the  strength  and 
durability  of  hydraulic  cement.  Tn  determining  the  ratio* 
of  silicic  acid  to  bases  I  have,  therefore,  deducted  from  the- 
lime  3.92  as  combined  with  the  sulphuric  acid  and  rendered 
inert.     We  have,  then,  silicic  acid,  23.40,  and  bases,  54.01^ 

Ratio:     Silicic  acid,  100;  Bases,  280. 

This  cement  efiervesced,  and  the  silica  was  gelatinous 
when  treated  with  acid.  The  4.00  per  cent,  of  carbonic 
acid  found  will  represent  9.09  per  cent,  of  carbonate  of  lime. 
The  3.8  per  cent  of  silica  soluble  in  chlorohydric  acid  and 
thrown  down  by  evaporating  the  acid  solution  to  dryness  is- 
much  in  excess  of  what  was  found  in  any  other  cement. 
The  amount  of  silica  soluble  in  water  is  1.4  per  cent.  By 
recalcining  the  cement  at  a  bright  white  heat  the  water 
which  could  not  be  expelled  at  212^  was  estimated  after 
deducting  the  carbonic  acid  from  the  loss. 
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LOXnSVILLE  CEMENT— MAKUFACTX7BED  IN  CLABKE  COUNTY,  INDIANA. 

Water  expelled  at  212**  F 1.40 

Gelatinous  silica 15.70 

Soluble  silica 2.10 

Ferric  oxide 3.40 

Alumina 20.60 

Lime 38.38 

Magnesia 1.30 

Carbonic  acid 5.90 

Sulphuric  acid 2.67 

Chloride  of  alkalies 5.50 

Combined  water  and  loss 8.05 

100.00 

This  cement  contains  a  large  amount  of  alkalies,  and 
-differs  mainly  from  the  English-Portland  in  having  less 
silicic  acid  and  an  excess  of  alumina.  It  contains  a  less 
-quantity  of  sulphuric  acid,  2.67  per  cent.,  which,  if  combined 
with  lime,  will  be  equivalent  to  4.54  per  cent,  of  gypsum. 

The  ratio  of  silicic  acid  to  bases  is  100  to  411. 

MHiWAUKEE  CESfEKT. 

Water  expelled  at  212°  F 0.60 

Gelatinous  silica 22.60 

Soluble  silicic  acid 1.20 

Ferric  oxide 2.20 

Alumina 22.20 

Lime 29.89 

Magnesia 5.70 

Carbonic  acid 10.40 

Sulphuric  acid ' 1.18 

Chloride  of  alkalies 2.10 

Combined  water  and  loss 1.93 

100.00 

The  1.18  of  sulphuric  acid  represents  2.02  per  cent,  of  calcic  sulphate 
The  ratio  of  silicic  acid  to  bajses  is  as  100  to  265. 

This  cement  contains  too  much  alumina  and  not  enough 
lime.     The  ratio  of  silica  to  bases  is  very  fair,  but  alumina 
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IS  not  as  good  a  base  as  lime  for  the  formation  of  hard  and 
durable  stone. 

FAYETTEVILLE  CEMEMT,  ONONDAGA  COUNTY,  NEW  YORK. 

Water  expelled  at  212**  F 0.80 

Gelatinoas  silica 14.30 

Soluble  Bilicic  acid 1.40 

Ferric  oxide trace 

Alumina 21.00 

Lime 40.80 

Magnesia 2.37 

Carbonic  acid 5.15 

Sulphuric  acid 1.84 

Chloride  of  alkalies. ; 5.20 

Combined  water  and  loss 7.14 

100.00 
Silicic  acid,  soluble  in  water,  2.10  per  cent. 

Ratio  of  silica  to  bases,  as  100  to  453. 

The  1.84  per  cent,  of  sulphuric  acid  represents  3.14  per  cent,  of  calcic 

sulphate. 

This  cement  contains  too  much  alumina  and  not  enough 
ailica. 

BUFFALO  CEMENT  COMPANY,  LIMITED. 

This  company  manufacture  two  brands  of  cement.  A 
barrel  of  each  was  sent  to  the  State  House  Commissioners 
as  samples  of  what  they  would  be  able  to  furnish  for  use  in 
constructing  the  state  house.  These  barrels  are  marked 
respectively,  "  Buffalo-Portland  Cement,"  which  is  here 
called  No.  1,  and  "  Buffalo  Cement/'  No.  2,  of  the  follow- 
ing analyses,  made  of  samples  taken  from  the  barrels  by 
boring  into  them  with  an  auger: 
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ANALYSIS. 


No.1. 

NO.S. 

Water  expelled  at  212**  F 

0.60 

24.80 

1.65 

7.85 

38.58 

7.60 

2.10 

1.00 

4.95 

10.87 

0.75 

Silicic  acid 

24.30 

Ferric  oxide 

2.61 

Alumina 

6.20 

Lime 

37.29 

Mafirnesia 

6.16 

Carbonic  acid 

3.55 

Sulohuric  acid 

2.16 

Chloride  of  alkalies. 

5.30 

Combined  water  and  loss 

11.6S 

% 

100.00 

100.00 

No.  1. — ^Batio  of  silicic  acid  to  bases  as  100  to  218. 
No.  2. — Ratio  of  silicic  acid  to  bases  as  100  to  205. 

The  analyses  show  no  material  difference  in  the  chemical 
composition  of  these  two  cements^  and,  indeed,  I  was  in- 
formed by  one  of  the  company  that  they  are  both  made  from 
the  same  cement  stone,  but  they  claim  that  there  is  a  phys- 
ical difference,  and  give  decided  preference  to  the  Buffalo- 
Portland  cement,  which  is  made  in  this  way:  When  the 
calcined  stone  is  ground  as  fine  as  possible  between  the  mill 
stones  it  forms  the  ordinary  quality  branded  "  Buffalo  Ce- 
ment/' To  the  feel  this  cement  contains  some  hard  grains, 
which  are  still  more  apparent  when  the  powder  is  placed 
under  the  microscope.  These  hard  grains  are  the  hard- 
burned,  or  vitreous  part  of  the  stone,  which  the  manufactur- 
ers call'''  slag/'  This  slag  is  separated  by  a  fine  bolting-cloth 
and  re-ground,  to  make  what  they  term  "Buffalo-Portland 
Cement/'  A  bushel  of  the  latter  cement  is  much  heavier 
than  the  common  (120  lbs.  per  bu.),  and  the  manufacturers 
claim  that  it  makes  an  infinitely  harder  and  more  durable 
concrete.  This  mode  of  manufacturing  cement  has  been 
patented  by  the  company.  Of  this  I  have  no  personal 
knowledge^  but  I  may  add  that  it  had  already  been  conjee- 
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tared  in  my  report  of  1873^  p.  157,  that  the  cinder,  or 
rejected,  over-burned  stone,  would,  if  ground  up  with  the 
either  fitone,  improve  the  quality  of  the  cement. 

CUMBKRLAND  HYDBAUUC  CEMENT,  CUMBEBLAKD,  MABTLAND. 

Sample  taken  from  a  keg  that  was  sent  by  the  manufao- 
torers  to  the  State  House  Commissioners : 

Water  expelled  at  212'*  F : 1.00 

BiUcic  acid 27.76 

Ferric  oxide 4.00 

Alumina 11.00 

Lime 40.76 

Magnesia 0.72 

Carbonic  acid 6.60 

Sulphuric  acid 2.80 

Chloride  of  alkalicB 3.10 

Combined  water  and  loss 2.38 

100.00 
Baiio  of  silicic  acid  to  bases  as  100  to  189. 

WEBTEBN  CEMENT  ASSOCIATION,  98  MARKET  STREET,  CHICAGO,  HI* 

Sample  sent  by  express  through  the  kindness  of  P.  H. 
Decker^  of  Chicago.  Manufactured  at  Utica^  111.  Light 
huff  colored  powder^  meagre  feel. 

Water  expelled  at  212**  F.. 1.20 

Silicic  acid 27.60 

Ferric  oxide 0.80 

Alumina 10.00 

Lime 33.04 

Magnesia 9.26 

Carbonic  acid 2.70 

Sulphuric  acid ^40 

Chloride  of  alkalies 7.42 

Combined  water  and  loss 4.98 

100.00 
Batio  of  silicic  acid  to  bases  as  100  to  191. 

[6 — Geo.  RbportJ 
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This  cement  has  a  veiy  good  reputation,  and  differs  but 
Uttle  in  composition  from  the  preceding.  The  main  differ- 
ence being  in  the  large  amount  of  alkalies  ivhich  it  con- 
tains. Estimating  the  sulphuric  acid  to  combine  with  the 
lime  to  form  an  inert  salt,  or  rather  a  combination  that  is 
an  injury  to  the  cement,  and  the  carbonic  acid  combined 
with  lime,  we  have  5.75  per  cent,  of  the  base  that  is  of  no 
value,  so  that  the  ratio  of  silicic  acid  to  effective  bases  ia 
100  to  170. 

Having  now  gone  through  with  a  large  number  or 
analyses,  for  convenience  and  comparison,  the  results  will 
be  presented  in  tabular  form : 
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There  is  a  very  wide^difference  noticeable  in  the  relation 
•f  the  silicic  acid  and  the  earth  bases  with  which  it  com* 
bines;  lime^  magnesia,  and  alumina.  I  mention  only  these 
earths  since  they  alone  are  serviceable  in  connection  with 
the  silicic  acid  to  form  a  good  hydraulic  mortar.  If  these 
substances  are  present  in  combining  proportions,  the  ratio  of 
silicic  acid  to  bases  may  be  100  of  the  former  to  366  of  the 
latter.  If  lime  and  magnesia  form  the  base,  the  ratio  should 
be  about  100  to  277.  If  lime  alone  constitutes  the  base, 
the  silicic  acid  should  be  100  to  200 ;  and  when  of  lime  and 
alumina  100  to  398.  Wheiv  foreign  substances  are  present, 
which  we  find  always  to  be  the  case,  then  these  ratios  will 
of  course  have  to  be  varied. 

Take  for  example  the  cement  made  in  Clarke  county, 
Ind.,  and  sold  in  the  market  as  Louisville  cement,  calcu- 
lated for  100  parts  of  effective  substances,  or  silicic  acid, 
lime  and  alumina,  and  leaving  out  the  other  constituents, 
will  be : 

Silicic  acid 20.89 

Alumina 32.10 

Lime* 47.01 

100.00 

The  ratio  of  silicic  acid  to  bases  is  100  to  337,  which  fells 
but  little  short  of  the  true  combining  ratio  for  silicate  of 
alumina  and  lime,  398. 

The  English-Portland  cement,  calculated  for  100  parts  of 
active  constituents,  contains : 

Silicic  acid 31.43 

Alumina 10.80 

Lime  and  magnesia 67.77 

100.00 
Ratio  of  silicic  acid  to  bases,  100  to  218. 

*Thi8  ftlflo  includes  the  small  quantity  of  magnesia  which  the  oemoht  contains. 
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The  true  combining  ratio  lies  between  that  of  the  silicates 
of  lime  and  alumina,  as  in  the  case  of  the  Louisville  cement. 
To  form  a  silicate  of  lime  and  alumina,  the  proportion  of 
each  substance  is : 

SiUcic  acid 20.00 

Lime... 41.40 

Alumina 38.60 

It  appears  from  actual  tests,  that  whil&  the  Louisville 
cement  makes  a  strong  and  durable  concrete,  comparing 
favorably  with  any  other  American  cement,  it  will  not  make 
as  strong  and  haitl  hydraulic  stone  as  the  English-Portland 
cement.  To  render  it  equal  to  the  latter  cement,  to  every 
100  pounds  of  the  former  should  be  added  100  pounds  of 
silicic  acid,  calcined  with  100  pounds  of  carbonate  of  lime. 
This  would  add  about  ten  per  cent,  to  the  silicic  acid,  ten  per 
^nt.  to  the  lime,  and  reduce  the  alumina  twenty  per  cent. 

The  large  consumption  of  English-Portland  cement  in 
the  United  States  renders  it  a  matter  of  very  great  import- 
ance that  we  should  be  able  to  manufacture  a  cement  that 
will  take  its  place  and  prove  its  equal  in  every  respect.  For 
•ub-aqueous  masonry  ordinary  mortar  is  worthless;  when 
placed  under  water  it  becomes  gradually  softened  and  disin- 
tegrated from  the  loss  of  lime,  which  is  gradually  dissolved 
away.  The  hydraulic  cements,  on  the  other  hand,  possess 
the  valuable  property  of  hardening  under  water.  Cements 
of  this  .kind  have  long  been  known  to  the  world.  At  Puz- 
zuoli,  near  Naples,  a  porous  volcanic  substance  is  found 
called  Puzzuolano,  which  forms  an  excellent  hydraulic 
cemenf  when  powdered  and  mixed  with  lime.  It  was  em- 
ployed by  the  Komans  in  many  buildings,  which  are  still  in 
good  preservation,  having  resisted  the  ravages  of  time  more 
perfectly  than  the  bricks  it  was  used  to  cement.  Vicat,  one 
of  the  first  to  manufacture  hydraulic  cement  on  sound  prin- 
ciples, used  four  parts  of  chalk  (carbonate  of  lime)  ground 
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and  levigated  in  water  with  one  part  of  clay ;  when  allowed 
to  subside^  is  moulded  into  blocks^  dried  and  calcined  at  a 
carefully  regulated  heat.  The  calcined  blocks  are  then 
ground  to  a  fine  powder. 

Portland  (English)  cement  is  also  artificially  prepared 
from  clay,  obtained  from  the  valley  of  Medway,  and  chalk. 
The  name  is  derived  from  the  circumstance  that  when  dry 
it  resembles  the  Portland  stone  in  color.  In  the  prepara- 
tion the  clay  and*  chalk  are  ground  with  water,  the  mixture 
is  allowed  to  subside,  then  dried  and  burnt  until  slightly 
vitrified.  The  calcined  material  is  again  ground,  and  the 
resulting  powder,  when  mixed  with  a  proper  proportion  of 
water,  forms  a  mortar  that  will  harden  under  water  into  a 
strong  and  durable  stone. 

The  rapidity  with  which  hydraulic  cement  sets  varies 
according  to  its  composition.  It  is  stated  that  if  clay  (clay 
is  rather  an  indefinite  term,  since  it  may  contain  a  large  or 
small  quantity  of  silica)  does  not  exceed  ten  or  twelve  per 
cent,  of  the  weight  of  the  original  limestone  the  mortar 
requires  several  weeks  to  harden;  if  the  clay  amounts  to 
fifteen  to  twenty-five  per  cent,  it  sets  in  two  or  three  daysy 
and  if  twenty-five  to  thirty-five  per  cent,  of  clay  be  present 
it  will  solidify  in  a  few  hours. 

Boman  cement  is  prepared  from  nodules  of  septaria, 
which  are  found  in  the  valley  of  the  Thames.  Cement 
made  from  these  nodules  will  set  in  a  few  hours.  The  com- 
position of  these  nodules,  according  to  Meyer's  analysis,  is: 


Soluble  in 
acid  76.000 
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r  Carbonate  of  lime 66.990 

Carbonate  of  magnesia 1.670 

Carbonate  of  iron 6.950 

Alumina 0.390 

Silica 16890 

Alumina 4.320 

acid  23.305-  Oxide  of  iron 1.720 

Lime... 0.005 

^Magnesia 0.370 

99.305 


Insoluble  in 
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Bologne  cement  is  made  of  similar  material  obtained  in 
the  neighborhood  of  Bologne,  and  has  an  almost  identical 
composition. 

I  have  in  previous  reports  called  attention  to  the  occur- 
rence of  large  beds  of  fresh-water  chalk — carbonate  of 
lime — found  on  the  borders  of  many  of  the  small  lakes  in 
Fulton,  Kosciusko,  Steuben  and  Noble  counties,  in  the 
northern  part  of  the  State.  This  chalk  exists  in  the  form 
of  a  fine  powder,  which  is  almost  a  pure  carbonate  of  lime. 
The  composition  of  a  sample  taken  from  the  farm  of  6.  W. 
£locum,  on  Sec.  30,  T.  37,  R.  13,  in  Steuben  county,  Ind.,  is: 

Moifltore  expelled  at  212® 8.00 

Inaolable  rilicateii 0.30 

Alamina  with  trace  of  iron 1.60 

Lime 45.36  • 

llagneria 3.42 

Carbonic  acid... 41.60 

fiulpharic  acid 0.10 

Phosphoric  acid 0.38 

100.66 

I  am  satisfied  that  a  superior  quality  of  hydraulic  cement 
•can  be  made  by  intimately  mixing  100  parts  of  this  chalk 
with  30  parts  of  clay  that  contains  but  little  alumina,  grind 
them  together  in  water,  form  the  sediment  into  cakes,  dry 
and  calcine  as  in  the  process  of  making  Portland  cement. 

The  economy  of  using  this  chalk  over  the  common  lime- 
stone, is  the  facility  with  which  it  my  be  reduced  to  powder 
and  mixed  with  the  clay  before  burning. 

One  of  the  largest  deposits  of  this  chalk  in  the  State  is  at 
Rome  City,  in  Noble  county,  but  it  may  be  had  in  any 
desirable  quantity  at  many  other  localities  in  the  above- 
named  counties. 
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BUILDING  STONE. 

The  preparation  for  building  a  State  House  has  awakened 
a  deep  interest  in  the  subject  of  building  stone^  from  the 
fact  that  the  structure  will  require  nearly  a  million  cubic 
feet  of  stone,  and  that  no  State  in  the  Union  can  boast  of 
more  extended  quarries  of  this  essential  mineral. 

The  beds  of  heavy,  close-grained,  compact,  magnesian 
limestone,  so  extensively  quarried  on  Flat  Bock  creek,  near 
St.  Paul,  and  by  the  Greensburg  Stone  Company,  on  Sand 
creek,  near  Greensburg,  Decatur  county,  the  blue  limestone 
at  North  Vernon  and  Deputy,  and  other  localities  in  Jennings 
and  Jefferson  counties,  have  long  held  an  enviable  reputa- 
tion for  massive  masonry,  such  as  foundations  for  public 
buildings,  bridge  abutments,  etc.,  etc.,  where  great  strength 
and  durability  are  essential  elements.  The  Deputy  and 
North  Vernon  building  stone  is  blueish  gray,  commonly 
called  blue,  moderately  close-grained,  slightly  conchoidal 
fracture,  and  lies  in  seams  from  one  to  two  feet  thick.  The 
total  exposure  of  the  "North  Vernon  Blue  Stone"  is  from 
twenty-five  to  thirty-three  feet  thick,  and  the  bed  covers  an 
extended  area  in  Jennings  and  Jefferson  counties.  It  occu- 
pies a  position  almost  immediately  under  the  "  Black  Shale '^ 
and  in  the  Hamilton  division  of  the  Devonian.  Of  the 
entire  exposure  only  two  or  three  layers  are  considered  of 
first  quality,  and  as  we  follow  the  crop  to  the  south  and 
4touthwest  the  character  of  the  stone  is  materially  changed^ 
being  charged  with  a  large  percentage  of  clay,  which  give» 
the  stone  hydraulic  properties  and  supplies  the  material  for 
the  manufacture  of  the  "  Louisville  Hydraulic  Cement,"  so 
long  and  favorably  known  as  a  cement  for  submarine 
masonry,  and  to  which  allusion  has  already  been  made. 

The  analysis  of  the  so-called  "  North  Vernon  Blue  Stone  " 
shows  it  to  be  almost  a  pure  carbonate  of  lime.  The  tests 
for  strength  mada  by  General  Q.   A.  Gilmore,   for  the 
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State  House  Commissioners,  indicates  that  it  requires 
15,750  pounds  to  the  square  inch  to  crush  it.  A  cubie 
foot  will  weigh  165.43  pounds,  and  the  ratio  of  absorption 
is  1  to  156;  that  is,  a  cubic  foot  will  absorb  less  than  > 
pint  of  water. 

The  specimen  used  in  this  test  was  furnished  by  F.  H» 
Wrape  &  Co.,  of  Deputy. 

ANALYSIS  OF  TDIAPE  A  CO.'S  BUltDING  STONE,  DEPDTT,  JEFPEBSOK 

COUNTY,  INDIANA. 

For  Cent 

Water,  dried  at  212'*  F 0.85 

Insoluble  fulicates 1.75 

Ferric  oxide 1.00 

Alamina 2.20 

Lime 50.06 

Magnesia 0.85 

Carbonic  acid 40.27 

Salpharic  acid  1.21 

Chloride  of  alkalies trace 

Organic  matter  and  loss 1.81 

100.00 
The  carbonate  of  lime  in  the  above  eqaals  89.4  per  cent. 

This  is  a  homogeneous  stone,  and  hard  and  difficult  to 
work  for  a  free  stone. 

The  building  stone  sold  in  the  market  as  Greensburg  or 
Flat  Rock  stone  belongs  to  a  geological  age  known  as  the 
Niagara^  which^  in  this  State^  immediately  underlies  the 
Hamilton. 

At  North  Vernon  we  can  see  the  two  formations  in  con- 
junction, but  at  the  latter  locality  the  Niagara  beds  are  of 
a  deeper  buff  color,  and  too  porous  to  be  used  for  building 
material.  In  Dearborn  county,  in  the  vicinity  of  Greens- 
burg on  Sand  Creek,  and  St.  Paul  on  Flat  Rock  creek  and 
•ome  of  its  tributaries,  the  Niagara  beds  furnish  a  light 
gray,  close-grained,  magncsian  limestone  that  is  of  very 
uniform  structure  and  is  strong  and  durable.     The  crop  is 
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from  twenty  to  thirty  feet  thick^  composed  of  a  number  of 
layers  from  four  inches  to  two  feet  thick.  Flagging  may 
be  obtained  of  this  stone  in  flags  fifty  by  two  hundred  feet, 
aa,d  four^  six  or  seven  inches  thick^  and  without  break  or 
flaw,  that  will  not  vary  one  inch  in  thickness  over  the  entire 
surface.  Stone  twenty-two  inches  thick  may  be  had  in  like 
dimensions  and  eveiily  bedded,  if  it  were  possible  to  handle 
such  masses. 

The  chemical  composition  of  this  stone  is  ilhown  by  the 
following  analysis  of  samples  taken  from  the  Greensburg 
Stone  Company^s  quarries,  and  from  Eck  &  Son's  quarry  at 
St.  Paul. 

GBEENSBUBG  STONE  COMFANT. 

According  to  General  Gilmore,  a  cubic  foot  will  weigh 
169.98  pounds;  crushing  strength  of  a  cubic  inch,  16875 
pounds;  ratio  of  absorption,  1  to  117. 

ANALYSIS. 

FteCent 

Moisture  dried  at  212**  F 0.85 

Insoluble  Filicatea 5.90 

Ferric  oxide 2.50 

Alumina 8.70 

Lime* 41.55 

Magnesia 4.93 

Solpliuric  acid 0.90 

Carbonic  acid 38.07 

Chloride  of  alkalits 1.60 

100.00 

W.  W.  LOWE'S  STONE,  ON  FLAT  BOCK  CBEEE,  NEAR  ST.  PAUL,  DECATUm 

COUNTY. 

Whitish  gray,  close-grained. 

According  to  General  Gilmore,  one  cubic  foot  will  weigh 
168.09  pounds;  crushing  strength  of  a  cubic  inch,  16000 
pounds ;  ratio  of  absorption,  1  to  336. 

^  Equal  74.2  per  cent,  carbonate  of  lime. 


BUILDING  STONES.  91 


ANALYSIS. 

Per  Cent. 

Water,  dried  at  212*»  F O.rtO 

Insoluble  ailicates 5.10 

Ferric  oxide 1.00 

Alumina 2.40 

Lime 46.42 

MagneAia 3.00 

Carbonic  acid 39.78 

Sulphuric  acid *. 0.80 

Chloride  of  alkalies 0.60 

Lo88  and  undetermined 0.40 

100.00 
Lime  46.42  equals  carbonate  of  lime  82.71. 

«CANLAN*8  STONE,  ST.  PAUL,  ON  FLAT  BOCK  CREEK,  DECATUR  COUNTY. 

Whitish  gray,  close-grained. 

ANALYSIS. 


Per  Cent 

Moisture  drie<l  at  212®  F 1.20 

Insoluble  silicaten 6.30 

Ferricoxide 1.20 

Alumina 1.30 

Lime 46.48 

Magnesia 3.00 

Carbonic  acid 39.82 

Sulphuric  acid 1.00 

Chloride  of  alkalies 1.40 

100.00 
Lime  46.48  equals  carbonate  of  lime  83.00. 

The  three  last  stones  are  magnesian  limestones,  and,  chem- 
ically tested,  there  is  but  little  difference,  and  they  represent 
•a  large  class  of  building  stones,  not  only  in  Indiana,  but  in 
the  adjoining  states  of  Ohio  and  Illinois,  such  as  the  Day- 
ton stone  of  the  former  and  the  Joliet  and  Lament  of  the 
latter.  Perhaps  no  building  stones  in  the  west  have  been 
more  thoroughly  tested  or  are  better  known  to  the  archi- 
tects and  builders.  Being  more  costly  to  dress  than  the 
oolitic  limestones,  it  has  been  chiefly  used  in  this  State  for 
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foundations  and  bridge  abutments^  for  which  purpose  it  is 
admirably  adapted.  In  Chicago  the  Lament  stone  has  not 
only  been  used  for  basements^  but  in  the  form  of  faciqgs 
forms  one  of  the  chief  building  materials.  As  shown  by 
the  following  analysis^  made  from  a  sample  which  I  obtained 
from  a  stone  to  be  used  in  the  Cook  county^  111.,  court  house^ 
it  is  less  homogeneous  than  the  Indiana  magnesian  stones, 
and  contains  a  far  greater  per  cent,  of  clay,  magnesia  and 
alkalies. 

ANALYSIS  OF  LAMONT  STONE. 

Per  Cent 

Water,  dried  at  212^  F 0.85 

Silica 15.90 

Ferric  oxide 2.30 

Alumina .*. 7.00 

Lime 25.65 

Magnesia 9.94 

Carbonic  acid 31.0S 

Sulphuric  acid 0.3S 

Chloride  of  alkalies 2.85 

Combined  water  and  loss 4.05  . 

100.00 

Lime  25.65  equals  carbonate  of  lime  45.80;  magnesia  9.94  equals  car- 
bonate of  magnesia  20.87. 

« 

In  large  cities,  where  bituminous  coals  are  used,  the 
atmosphere  becomes  charged  with  sulphurous  acid  gas^ 
and  this  is  changed  to  sulphuric  acid,  which  exerts  a  very 
marked  action  upon  magnesian  stones  by  converting  the 
carbonate  into  sulphate  of  magnesia  (Epsom  salts)  which  is 
readily  soluble  in  water,  and  is  washed  out  by  the  rains  to 
stain,  disfigure,  and  finally  destroy  the  cohesion  of  the  stone. 

Magnesian  limestones  are  of  very  variable  composition  as 
regards  the  clay,  carbonate  of  lime  and  carbonate  of  mag- 
nesia, which  enter  into  their  composition. 

Magnesian  limestone  covers  an  extensive  area  in  the 
northeastern  part  of  England,  and  was  used  in  the  construe- 
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tion  of  York  Minster  and  the  Houses  of  Parliament  in 
London^  which  are  amoDg  the  finest  architectural  works  in 
the  country.  In  remote  places^  where  the  atmosphere  is 
free  from  the  sulphurous  effusions  derived  from  the  exten- 
sive consumption  of  coal^  the  stone  appears  to  be  durable, 
but  under  the  influence  of  the  atmosphere  of  London  its 
destruction  was  so  rapid  in  the  Houses  of  Parliament  that 
it  has  become  necessary  to  coat  the  surface,  from  time  to 
time,  with  a  coat  of  silicate  of  soda  to  stop  the  decay. 
According  to  Henry  Law,  "Civil  Engineering,  Weales' 
iSeries/^  the  average  weight  of  a  cubic  foot  of  the  magnesian 
limestone  employed  in  the  construction  of  the  Houses  of 
Parliament  is  144  pounds.  Weight  in  pounds  required  to 
<;rush  a  cubic  inch,  5,219  pounds;  this  multiplied  by  144 
will  give  the  weight  that  will  crush  a  square  foot,  751,536, 
and  this  divided  by  eight  will  give  the  practical  weight 
which  a  square  foot  of  this  stone  is  able  to  support. 

In  estimating  the  crushing  weight  of  the  stones  tested  for 
the  State  House  Commissioners,  by  (xeneral  Q.  A.  Gilmore, 
they  will  all  be  found  greatly  in  excess  of  what  is  required ; 
but  in  this  connection  it  must  be  remembered  that  these 
results  are  for  the  ultimate  crushing  of  the  stone,  while 
many  will  commence  to  yield  to  somewhat  less  than  half 
the  weight  required  for  their  total  destruction. 

We  come  now  to  consider  a  class  of  building  stones' that 
belong  to  the  sub-carboniferous  age.  The  quarries  that 
have  been  worked  for  supplying  the  general  market  in  this 
geological  formation,  with  one  exception,  furnish  almost  a 
pure  limestone.  The  most  noted  building  stone  here  is  sup- 
plied from  strata  that  are  supposed  to  be  the  equivalent  of 
the  rocks  which  crop  at  St.  Louis,  Missouri,  and  are  called 
St.  Louis  limestone  in  the  geological  reports  of  Illinois. 
The  crop  of  this  stone  may  be  followed  from  Montgomery 
county  on  the  north,  to  Harrison  county  on  the  south.    The 
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workable  beds  are  from  ten  to  upwards  of  one  hundred  feet 
thick.  The  color  ranges  from  grayish  white  and  bluish 
gray  to  chalk  white.  The  structure  is  oolitic^  so  named 
from  its  resemblance  to  the  roe  of  a  fish  (egg-stone.)  These 
segregated  particles  are  sometimes  so  small  that  it  is  diffi- 
cult to  recognize  them  with  the  naked  eye ;  at  other  times 
they  are  so  large  as  to  be  quite  conspicuous.  It  may  be 
quarried  in  blocks  of  any  thickness  and  size.  At  Matthews 
&  Son^s  quarry  I  saw  blocks  cut  out  by  the  steam  '^  chan- 
neler/^  six  and  a  half  by  nine  and  a  half  and  forty -two  feet 
long.  At  the  Chicago  &  Bedford  Stone  Company^s  quarry^ 
at  Bedford,  Indiana,  a  block  of  the  same  width  and  thick- 
ness was  sixty-six  feet  long,  cut  out  by  a  channeling  machine. 
At  most  of  the  localities  where  this  stone  Is  quarried,  blocks 
of  much  greater  length,  thickness  and  width  can  be  obtained 
if  required,  and  Cleopatra's  needle  might  be  duplicated^ 
should  a  market  be  opened  for  monoliths  of  that  character. 

A  number  of  tests  of  this  stone  were  made  by  General 
Gilmore,  for  the  State  House  Commissioners,  to  determine 
its  resistance  to  crushing,  density  and  ratio  of  absorption. 

A  specimen  of  oolitic  limestone  from  Simpson  &  Archer's 
quarry,  four  miles  east  of  Spencer,  on  the  Indianapolis  & 
Vincennes  railroad,  gave  the  following  result: 

A  cubic  foot  weighs  140.03  pounds,  and  it  required  7,500 
pounds  to  crush  a  cubic  inch ;  ratio  of  absorption,  1  to  30. 

ANALYSIS  OF  SIMPSON  A  ABCEtER'S  STONE. 

FerOeot. 

Water  at  212°  P 0.41 

Inaolnble  silicRtes 0.70 

Ferric  oxide  and  alumina 0.91 

Lime 54.20 

Magnesia 0.11 

Carbonic  acid 42.64 

Salphoric  acid 0.20 

Chloride  of  alkaliea 0.32 

Combined  water  and  loss 0.61 

\  

Lime,  54^  eqnala  carbonate  of  lime  96.80.  100.00 


BUILDING  STOKES.  95 


A  sample  of  stone  from  the  quarry  of  Dann  &  Company, 
near  Bloomington^  Ind.^  gave  for  crushing  strength  per 
square  inch  13,750  pounds;  weight  of  a  cubic  foot,  137.24 
pounds;  ratio  of  absorption,  1  to  43. 

ANALYSIS  OF  DUNN  *  COMPANY'S  8T0NB. 

PteOent 

Water,  dried  at  212®  F... 0.26 

Insolable  Bilica 0.65 

Ferric  oxide  and  alumina 1.00 

Lime.. 53.50 

Magnesia 0.19 

Carbonic  acid... , 42.20 

Snlpharic  acid 0.40 

Chloride  of  alkalies 0.55 

Combined  water  and  loss 1.26 

100.00 
Lime  53.50  eqaals  carbonate  of  lime  95.54. 

Sample  of  stone  from  Chicago  &  Bedford  Stone  Com- 
pany's quarry,  Bedford,  Indiana,  gave  crushing  strength 
11,750  pounds;  weight  of  cubic  foot,  146.56  pounds;  ratio  or 
absorption,  1  to  28. 

ANALYSIS  OF  CHIGAQO  *  BEDFOBD  STON^  001IPANY>8  STONE. 

Percent. 
Water,  dried  at  212*  F. 0.35 

Insolable  silicates 0.50 

Ferric  oxide  and  alamina. 0.9S 

Lime 54.10 

Magnesia 0.13 

Carbonic  acid... 42.62 

Sulphuric  acid 0.31 

Chloride  of  alkalies 0.40 

Combined  water  and  loss.. 0.61 

100.00 
Lime  54.10  equals  carbonate  of  lime  96.60. 

A  sample  of  stone  from  S.  M.  Stockslager's  quarry,  Har- 
rison county,  Indiana,  gave  crushing  strength,  10,250;  a 
cabic  foot  weighs  149.59  pounds ;  ratio  of  absorption,  1  to  27.. 
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ANALYSIS  OF  STOCESLAGER'S  STONE. 

FttCent. 

Water,  dried  at  212?  F 0.50 

Insoluble  eilicatefl , 0.31 

Ferric  oxide 0.18 

Alumina 0.14 

Lime 64.93 

Magnesia... none 

Carbonic  acid 43.17 

Sulphuric  acid 0.26 

Chloride  of  alkalies 0.40 

Combined  water  and  loss 0.12 

100.00 
Lime  54.93  equals  carbonate  of  lime  98.10. 

This  is  a  chalk-white 'stone,  soft  when  first  taken  from 
the  quarry,  but  hardens  with  age. 

Specimens  from  Matthews  &  Son^s  oolitic  limestone, 
Ellettsville,  Monroe  countj,  Indiana,  show  a  crushing 
strength  of  13,500  pounds;  a  cubic  foot  weighs  142.23 
pounds;  ratio  of  absorption,  1  to  28. 

Perry  Brothers'  oolitic-  limestone,  Ellettsville;  crushing 
strength,  12,628  pounds  to  the  square  inch;  a  cubic  foot 
weighs  152.39  pounds;  ratio  of  absorption,  1  to  41. 

Dunn  &  Company,  of  Bedford,  Indiana,  oolitic  stone; 
crushing  strength,  6,500  pounds;  weight  of  a  cubic  foot, 
147.03  pounds;  ratio  of  absorption,  1  to  24. 

John  Glover,  Bedford,  Indiana,  oolitic  limestone;  crush- 
ing strength,  10,125  pounds;  weight  of  a  cubic  foot,  152.39 
pounds;  ratio  of  absorption,  1  to  32. 

Hege  &  Jackson,  near  Spencer,  Indiana,  oolitic  limestone; 
crushing  strength  per  cubic  inch,  8,750  pounds;  weight  of 
one  cubic  foot,  145.16  pounds;  ratio  of  absorption,  1  to  23. 

E.  Zink  &  Son,  Salem,  Indiana,  oolitic  limestone;  crush- 
ing strength  per  square  inch,  8,625  pounds;  weight  of  one 
cubic  foot,  144.28  pounds;  ratio  of  absorption,  1  to  22. 

Dunn    &   Company,  Dark    Hollow,  Bedford,   Indiana, 
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oolitic  limestone;  crushing  strength  per  square  inch,  6,750 
pounds;  weight  of  one  cubic  foot,  140.3  pounds;  ratio  of 
absorption,  1  to  18. 

The  chemical  composition  of  the  Indiana  oolitic  lime- 
stones is  remarkably  uniform  throughout  the  State;  it  is 
almost  a  pure  carbonate  of  lime;  its  average  density  may 
be  put  at  150  pounds  per  cubic  foot,  and  the  ratio  of  absorp- 
tion at  1  to  30. 

Examined  along  the  crop  this  stone  shows  a  wonderful 
resistance  to  weathering,  and  presents  a  bold  and  well  de- 
fined face  along  the  valleys.  As  a  durable  building  stone  it 
has  withstood  the  ravages  of  time  in  buildings  for  upwards 
of  fifty  years  and  still  retains  the  hammer  and  chisel  marks 
almost  as  sharp  as  when  first  cut.  The  density  as  shown 
above  exceeds  that  of  the  celebrated  English  Portland 
oolite.  It  likewise  possesses  greater  strength.  The  ratio 
of  absorption  of  the  English  stone  is  1  to  20,  while  the 
Indiana  stone  is  1  to  30.  The  reliable  sustaining  weight  of 
a  square  foot  of  English  Portland  stone  is  82,000  pounds, 
while  that  of  the  Indiana  stone  is  not  less  than  135,000 
pounds  to  the  square  foot.  For  the  purpose  of  show- 
ing the  weight  which  building  material  may  have  to 
support,  I  will  state  that  the  piers  that  support  the  dome  of 
St.  Paul,  London,  sustain  a  weight  of  39,000  pounds  to  the 
square  foot,  and  the  piers  at  St.  Peters,  Rome,  support  a 
weight  of  33,000  pounds  to  the  square  foot. 

At  Putnamville,  in  Putnam  county,  Mr.  James  E.  Lee  has 
a  quarry  of  close-grained,  hard,  silicious  limestone,  which  is 
strong  and  durable.  The  face  exhibits  twelve  layers,  rang^ 
ing  from  five  to  twenty-two  inches  in  thickness.  General 
Gilmore  found  the  crushing  strength  to  be  11,750  pounds  to 
the  square  inch;  weight  of  a  cubic  foot  166.36  pounds,  and 
ratio  of  absorption  1  to  170. 
[7 — Geo.  Report.] 
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ANALYSIS  OF  PUTKAMVILLE  STONE. 

Percent 
Water,  dried  at  212**  F 0.30 

Insoluble  silicatee 27.60 

Ferric  oxide 2.0O 

Alumina 1.70 

Lime.^ 36.23 

Magnesia 0.33 

Carbonic  acid 28.03 

Sulphuric  acid 2.60 

Chloride  of  alkalies 0.75 

Undetermined  and  loss 1.66 

100.00 

The  small  amount  of  water  which  this  stone  absorbs  i» 
much  in  its  favor.  It  differs  from  the  oolitic  limestone  in 
carr}'ing  a  large  per  cent,  of  silica,  and  in  its  greater  density. 

There  are  other  excellent  building  stones  in  the  State,  of 
which  mention  is  not  made  in  this  connection;  some  having 
received  attention  in  former  reports,  and  others  arc  reserved 
for  future  investigation  and  notice. 


GLACIAL  DRIFT. 

No  phenomena  encountered  in  the  study  of  geological 
history  has  proven  more  perplexing  to  students  than  those 
which  brought  about  the  destruction  of  vast  beds  of  rock^ 
and  left  their  fragmentary  remains  scattered  over  immense 
areas  of  country  far  from  their  native  locality.  Various 
theories  have  been,  from  time  to  time,  propounded  to  recon- 
cile observed  facts  with  natural  forces  now  in  action.  The 
most  prominent  of  these  are  known  as  the  Glacial  theory^ 
Iceberg  theory^  and  water  and  atmospheric  or  denudation 
theory. 


GLACIAL.   DRIFT. 
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100  GEOLOGICAL    BEPOBT. 

Every  working  geologist  must  admit  the  immense  influ- 
ence which  the  action  of  running  water,  aided  by  the  cor- 
roding force  of  the  air,  has  had  in  modifying  the  surface 
configuration  of  the  land.  Every  drop  of  rain  that  falls 
upon  elevated  ground,  over  and  above  that  which  is  ab- 
sorbed by  or  permeates  the  strata,  forces  its  way  to  a  lower 
level,  loaded  with  suspended  and  dissolved  matter  which  it 
has  removed  from  above  to  be  deposited  at  lower  levels. 
This  force,  continued  over  indefinite  time,  must  of  itself 
cut  down  mountain  chains  and  leave  plains  in  their  stead, 
which  are  composed,  in  their  upper  part,  of  fragments  of 
rock,  gravel,  clay,  and  sand,  the^  debris  of  superior  strata. 

This  leveling  and  transferring  power  of  moving  water 
exerts  a  very  marked  influence  in  modifying  the  configura- 
tion of  continents  and  the  ocean's  bed.  The  sediment  car- 
ried down  by  large  rivers,  like  the  Mississippi,  and  poured 
into  the  Gulf  of  Mexico,  has  pushed  the  shore  lines  many 
miles  beyond  its  ancient  boundary.  The  dashing  of  the 
waves  of  the  ocean  on  other  parts  of  the  continent  are 
wearing  and  forcing  the  shore  line  farther  back,  so  that 
the  contour  of  a  continent  is  in  this  way  perceptibly 
changed  in  a  remarkable  short  time,  when  compared  with 
most  geological  phenomena.  As  the  relative  proportion  of 
land  and  water  must  ever  remain  the  same,  the  mechanical 
action  of  water  would  alone,  if  uninterrupted  by  other 
forces  of  nature,  depress  continents  and  islands,  and  extend 
their  surface  area. 

A  proper  regard  must  also  be  had  for  the  active  part 
which  icebergs  play  in  the  transportation  of  rocks  and  sedi- 
ment; but  no  matter  with  what  ingenuity  the  advocates  of 
these  theories  construct  their  arguments,  they  totally  fail  to 
satisfy  the  most  casual  observer  of  their  adequacy  to  accom- 
plish the  work  of  building  up  the  Drift  deposit  of  Indiana, 
Illinois  and  Ohio. 
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The  most  visionary  admirer  of  the  force  which  running 
water  exerts  in  moving  forward,  especially  if  the  track  be 
inclined,  as  a  mountain  valley,  great  masses  of  rock,  andy 
by  abrasion,  round  them  into  boulders,  can  not  go  so  far  as 
to  believe  that  the  crystalline  and  metamorphic  boulders 
found  over  all  parts  of  Indiana,  from  the  northern  to  the 
southern  limits,  and  in  some  places  still  further  south,  could 
have  reached  their  present  places  of  rest,  hundreds  of  miles 
from  their  northern  home,  through  the  force  exerted  by 
currents  of  water,  however  great  the  flood.  Nor  can  they 
be  so  unreasonable  as  to  suppose  for  a  moment  that  the 
fragments  of  crystalline  and  metamorphic  rocks  comprising 
the  drift  could  have  been  derived  from  the  cutting  down  of 
mountains  that  reared  their  granite  crests  far  above  the 
present  plains.  The  geologist  can  here  find  no  fractures  or 
dykes  through  which  eruptive  rocks  could  be  forced  to  over- 
top the  palaeozoic  beds. 

•  Again,  to  admit  that  these  erratic  masses  were  distributed 
by  icebergs  is  to  suppose  that  the  drift  was  formed  under 
the  waters  of  the  ocean,  in  which  event  we  should  be  able 
to  find  in  some  parts  of  the  formation  the  remains  of  marine 
organisms.  No  such  discovery  has  yet  been  made,  and 
there  is  but  little  to  encourage  the  search.  The  remains  so 
fkr  discovered  in  the  drift  are  trunks  and  limbs  of  tr^es  and 
the  bones  of  animals  that  lived  upon  the  land. 

Turning  now  to  glaciation,  we  find  it  all-sufficient  to 
account  for  the  moving  of  rocks,  as  well  as  finer  debris, 
from  one  region  of  country  to  another,  and  scatter  them 
over  lands  far  distant  from  their  parent  beds,  and  this  with- 
out calling  to  our  aid  any  causes  not  seen  in  action  on  exist- 
ing glaciers.  It  is  not  necessary  to  bring  to  our  assistance 
as  a  means  to  account  for  the  frigidity  of  the  glacial  epoch 
the  unnatural  problem  of  a  change  in  the  polar  axis  of  the 
earth.     Kather  let  us  conclude  that  it  was  due  to  the  then 
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relative  position  of  land  and  water,  and  a  change  in  the 
deflection  of  the  warm  currents  of  water  that  flow  from  the 
equatorial  region  to  the  northward.  A  change  in  the  course 
of  the  Gulf  Stream  would  materially  alter  the  meteorological 
conditions  of  Great  Britain,  and  the  present  mild  climate  of 
California  and  Oregon  is  greatly  due  to  warm  currents  that 
flow  north  along  the  eastern  shores  of  Asia  being  deflected 
in  their  direction.  A  change,  then,  in  the  direction  of  these 
currents  of  warm  water,  and  the  elevation  of  the  mountain 
chains  of  Laurentian  and  Huronian  rocks  in  British  America 
until  their  crests  were  clothed  in  perpetual  snow  and  ice, 
would  be  all  that  is  needed  to  usher  in  the  glacial  i)eriod. 
An  upward  movement  of  the  northern  part  of  the  American 
continent  had,  in  my  opinion,  been  in  progress,  with  pos- 
sibly some  intermission,  since  the  close  of  the  coal  epoch. 
Up  to  glacial  times  the  great  lakes  were  a  part  of  the  ocean, 
but,  cut  ofl^  by  the  rise  of  the  land,  and  having  an  outlet  but 
no  influx  from  the  ocean,  the  immense  drainage  of  fresh  . 
water  and  small  amount  of  evaporation  in  time  deprived 
them  of  salinity.  All  marine  life  that  could  not  adapt  itself 
to  this  change  sought  the  way  out  or  perished.  The  late 
Dr.  Willisim  Stimpson  found  a  species  of  marine  Crustacea, 
MysiSy  in  deep  dredgings  in  Lake  Michigan,  and  similar 
discoveries  of  marine  forms  of  life  h^ve  been  found  in  fresh 
water  lakes  in  Europe,  which  point  to  their  ocean  parentage. 

Then,  again,  I  do  not  believe  that  it  is  possible  for  glaciers 
to  make  erosions  to  so  great  a  depth  as  the  beds  of  some  <>f 
these  lakes,  and  to  the  extent  required  by  their  area,  nor  is 
such  a  history  demanded  for  a  solution  of  the  problem  of 
their  existence. 

I  can  see  no  evidence  of  a  subsidence  of  the  land  to  ter- 
minate the  glacial  period,  nor  can  we  find  in  Ohio,  Indiana 
or  Illinois  anything  to  militate  against  the  commencement 
of  the  glacial  period  dating  back  to  tertiary  times,  and  con- 
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iinued  until  brought  to  a  close  by  its  own  erosive  force^ 
■aided  by  atmospheric  and  meteorological  influences.  By 
these  combined  agencies,  acting  through  time,  the  mountain 
home  of  the  glacier  was  cut  down,  and  a  general  leveling  of 
the  land  took  place  all  along  its  course. 

The  glacial  period  was  the  result  of  high  elevations  in 
the  northern  regions,  and  its  force  was  expended  in  eroding 
and  cutting  down,  and  in  removing  mineral  matter  from  a 
higher  to  a  lower  level.  This  grinding  and  equalizing  work 
of  the  glaciers  was  bound  in  time  to  effect  a  material  change 
in  the  topography  and  in  the  meteorological  condition  of  the 
<;ontinent;  not  only  were  elevated  mountain  peaks  worn 
down  and  the  general  leveling  of  the  land  brought  about, 
but  vast  quantities  of  mud  and  sand  were  carried  forward 
by  the  streams  of  water  which  flowed  beneath  the  glaciers, 
and  these  streams,  swelled  during  the  summer  time  to  floods 
by  the  melting  of  the  ice,  would  carry  the  sediment  forward 
until  deposited  in  the  ocean.  In  this  way  the  shores  of  the 
continent  were  pushed  from  year  to  year,  and  from  century 
to  century,  and  the  superficial  area  of  the  land  would  in 
this  way  be  materially  augmented. 

The  changes  to  be  wrought  in  the  physiognomy  of  a  con- 
tinent by  the  combined  glacier,  atmospheric  decomposition, 
and  running  water,  are  marvelous;  but  so  slow  do  they 
appear  to  act,  when  measured  by  man's  brief  opportunity 
to  observe,  that  we  are  prone  to  under-estimate  their  value, 
and  seek  for  some  grand  power  to  lifl  up  or  dash  down  the 
earth's  crust  at  all  times,  and  in  just  such  manner  as  may  be 
satisfactory  to  the  mind  of  the  cataclysmic  philosopher. 

The  configuration  of  the  earth's  surface  in  North  Amer- 
ica^ as  well  as  its  climatic  laws,  gave  direction  to  the  gla- 
ciers and  caused  them  to  move  from  the  north  in  a  southerly 
course.  There  are  some  exceptions  to  this  general  bearing 
-of  the  ice-flow,  but  they  do  not  militate  against  tho  above 
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generalization  and  may  be  referred  to  local  causes,  such  as 
influence  the  course  of  the  tributaries  that  flow  into  the 
valley  of  the  Mississippi  River.  Though  they  move  in 
various  directions,  all  bend  to  the  southward  and  are  but 
feeders  to  the  great  river  which  flows  from  north  to  south, 
and  forms  the  principal  outlet  fqr  the  drainage  of  a  vast 
portion  of  the  continent.  Again,  it  is  evident  to  me  that 
the  main  channels  of  drainage  were  formed  by  glaciation ; 
but,  in  many  respects,  they  have  been  subsequently  modified 
by  atmospheric  erosion  and  the  abrading  force  of  running 
water. 

The  valley  of  the  Ohio  River  was  the  southern  terminus 
of  the  glacier,  and  its  channel  was  formed  by  the  melting 
of  the  ice,  and  the  flow  of  water  which  always  underlies 
the  ice-bed.  As  the  glacier  became  less  and  less  powerful,, 
by  the  dying  out  of  the  cause  which  created  and  sustained 
it,  the  terminal  margin  withdrew  to  the  north ;  and  where- 
ever  there  remained  undestroyed  rock  barriers  or  dams,  they 
gave  direction  to  the  waters  of  the  terminal  moraines.  The 
course  of  the  Wabash  river  and  its  principal  tributaries, 
East  and  West  Forks  of  White  river,  as  well  as  the  Ohio, 
owe  their  main  direction  to  this  cause.  The  undestroyed 
rock  barriers  which  crop  in  Adams,  Wells,  Huntington,. 
Union,  and  Cass  counties,  in  the  northern  part  of  Indiana, 
turned  the  waters  from  the  glacial  moraine  in  a  course  a  lit- 
tle south  of  west  nearly  across  the  State.  The  barrier  being 
more  completely  removed  in  Tippecanoe  county,  the  direc- 
tion trends  more  to  the  south  until,  in  Fountain  and  Warren 
counties,  a  more  formidable  barrier  of  massive,  pebbly  sand- 
stone, belonging  to  the  Millstone  Grit  epoch,  which  has  a 
north  and  south  trend,  turned  the  river  channel  from  thence 
to  its  confluence  with  the  Ohio  almost  directly  south. 

It  is  not  my  purpose  to  go  into  great  detail  in  tracing  out 
the  effects  of  glaciation  in   modifying  the  topography  of 
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Tndiana  and  determining  its  system  of  drainage^  but  to 
throw  out  these  general  views  on  phenomena  which  elicit  so 
much  general  interest  among  the  uninformed  as  well  as 
those  who  are  skilled  in  geological  lore. 

While  in  operation,  the  glacier  was  capable  of  cutingt 
down  mountains  and  strewing  their  fragments  over  its  track. 
It  tore  up  ledges  of  gold  and  copper  bearing  rocks  from  the 
Archaean  and  the  Laurentian  and  Huronian  beds,  ground 
them  into  dust,  that  was  carried  forward  to  the  moraines 
where  the  glacier  terminated.  In  like  manner  it  transported 
fragments  of  palseolozic  rocks  and  fossils,  coal  from  the  car- 
boniferous beds  of  Michigan,  trunks  and  limbs  of  trees  that 
grew  along  its  shores,  and  left  them  in  strange  places  and 
in  inharmonious  order  in  so  far  as  relates  to  the  sequence  of 
the  respective  objects  in  geological  time. 

The  large  boulders  founci  in  all  parts  of  Indiana  are 
mostly  granitoid  rocks  belonging  to  beds  that  are  nowhere 
represented  in  the  State,  and  must  have  come  from  beyond 
her  borders. 

The  greatest  deposits  of  these  erratic  rocks  are  to  be 
found  in  the  northern  part  of  the  State,  but  they  are  not 
uncommon  in  all  the  counties  bordering  on  the  Ohio  river. 
In  Dearborn  and  Ohio  counties  in  the  southeastern  corner, 
and  Gibson  county  in  the  southwestern  part  of  the  State,^ 
there  are  a  great  many  notable  granite  boulders.  In  the 
latter  county  the  drift  material  has  a  variable  depth  of  ten 
to  twenty-five  feet  or  more,  mostly  sand,  clay  and  small 
pebbles;  but  near  the  line  of  Posey  county,  and  in  what  is 
called  the  Barrens,  there  are  a  number  of  very  large  granite 
boulders,  which  attracted  the  attention  of  William  Maclure, 
one  of  the  very  earliest  geological  explorers  in  this  country, 
us  well  as  that  of  his  associates  and  co-laborers  in  science^ 
Thomas  Say  and  C.  A.  LeSueur.  These  able  observers 
made  a  trip  from  their  home  in  New  Harmony  to  this  local- 
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ity  as  early  as  1828,  in  order  to  study  the  character  of  the 
phenomena.  They  lie  on  a  level,  sandy  plain,  and  there  is 
no  crop  of  any  kind  of  rock  for  miles  around.  About  fifty 
miles  almost  due  West  of  this  locality,  in  Illinois,  I  found  a 
number  of  granitic  boulders,  one  of  which  I  estimated  to 
weigh  ten  to  fifteen  tons.  I  also  saw  a  few  boulders  in 
<jallatin  county,  in  the  same  State,  by  the  roadside,  going 
from  Shawneetown  to  Equality.  There  is  a  single  granite 
boulder  ,that  will  weigh  several  hundred  weight  lying  on  the 
hillside  just  above  the  town  of  Carrsville,  in  Livingston 
<50unty,  Kentucky,  about  latitude  37.2.  This  is  the  most 
southerly  point  I  have  been  able  to  find  granite  boulders 
Above  reach  of  river  currents. 

The  most  remarkable  prolongation  of  glacial  drift  south- 
Tvard  is  seen  in  Dearborn  and  Qhio  counties,  Indiana,  and 
Boone  county,  Kentucky.  In  the  two  first  named  counties 
the  drift  is  found  in  greatest  force  along  the  hillsides  bor- 
dering Laughery  creek,  resting  upon  the  bluish  clay  shale 
beds  of  the  Hudson  River  group,  and  one  hundred  and  fifty 
feet  above  the  bed  of  the  stream.  The  entire  drift  deposit 
is  fully  fifty  feet  thick,  and  is  made  up  of  the  usual  material, 
stratified  clays,  sand  and  gravel,  above  which  there  are  num- 
bers of  massive  granitoid  boulders.  One  of  these  boulders 
I  estimated  to  contain  over  one  hundred  cubic  feet. 

The  lower  bed  of  sand  and  gravel  which  rests  upon  the 
Silurian  bluish  clay  shale  contains  a  portion  of  gold  dust, 
and  gold  washing  has  been  carried  on  here  in  a  small  way 
for  some  years.  When  I  visited  this  locality — which  is  on 
land  once  owned  by  William  Gerard,  Sr.,  but  now  owned 
by  W.  H.  and  J.  B.  Miller,  and  situated  about  one  mile  a 
little  north  of  west  from  Hartford — there  was  to  be  seen  the 
ruins  of  what  had  been  extensive  preparations  for  washing 
this  gold  sand  in  sluice-boxes,  but  the  scheme  had  fallen 
through  for  want  of  funds  and  the  confidence  of  those  who 
had  at  best  lent  it  but  a  feeble  financial  support. 
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Dr.  George  Sutton^  who  accompanied  me  from  Aurora, 
«nd  to  whom  I  am  indebted  for  very  many  favors,  the  Hon. 
Freeman,  Dr.  J.  B.  Gerard  and  several  other  gentlemen  of 
Hartford,  were  with  me  at  the  time  of  this  examination. 
While  I  felt  confident  that  the  locality  had  furnished  some 
gold  as  represented  by  the  statement  of  the  workmen  who 
were  engaged  in  prospecting,  to  set  all  doubts  aside,  we  went 
to  Mr.  Miller^s  house,  close  by,  and  had  him  bring  his  spade 
and  a  tin  pan,  and  try  to  wash  out  some  gold  in  our  pres- 
ence. After  scraping  off  a  small  portion  of  the  surface,  a 
spade  full  of  gravel  and  sand  was  thrown  into  an  old  pan 
with  coarse  holes  in  the  bottom,  and  the  fine  material  that 
would  pass  through  the  holes  was  sifted  out  into  the  wash- 
ing-pan. In  a  few  moments  Mr.  Miller  succeeded  in  sep- 
arating some  particles  of  gold  mixed  with  a  quantity  of 
black,  magnetic  sand.  There  is  no  means  of  getting  water 
to  this  place  in  sufficient  quantity  and  at  reasonable  cost, 
but  if  hydraulic  washing  could  be  resorted  to  it  is  possible 
that  considerable  gold  might  be  washed  out.  It  is  not  my 
object,  however,  in  saying  this  much  of  the  drift  gold  in  the 
vicinity  of  Hartford,  to  excite  capitalists  to  take  hold  of 
the  property  with  a  view  of  profitable  mining,  but  to  call 
attention  to  the  fact  that  gold  is  found  there,  and  as  one  of 
the  evidences  that  the  whole  deposit  has  been  brought  from 
ancient  rock-beds  that  are  not  found  in  places  south  of  the 
great  lakes,  and  that  it  is  veritable  glacial  drift.  This  is 
not  the  only  spot  where  gold  has  been  found  on  this  creek. 
I  am  told  that  it  has  been  washed  out  of  the  sands  on  the 
opposite  side  of  Laughery  creek,  in  Dearborn  county,  on 
the  farm  of  Preston  Conway.  These  are  important  facts, 
and  serve  to  prepare  the  minds  of  those  geologists  who 
doubt  the  extension  of  glacial  drift  south  of  the  Ohio  river, 
for  the  account  of  its  discovery  by  George  Sutton,  M.  D., 
in  great  force  in  Boone  county,  Kentucky. 
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At  the  Buffalo  meeting  of  the  American  Association  for 
the  Advancement  of  Science,  1876,  Dr.  George  Sutton,  of 
Aurora,  Indiana,  read  a  paper  on  "  Glacial  or  Ice  Deposits 
in  Boone  county,  Kentucky,  of  two  distinct  and  widely 
distant  periods." 

Dr.  Sutton  called  the  attention  of  the  late  Dr.  John 
Locke  to  this  drift,  and  he  published  an  acoouut  of  it  in 
the  OincinncUi  Gazette  in  the  year  1845.  The  drift  in  ques- 
tion is  found  at  two  localities  and  at  two  elevations— one 
about  seven  miles,  and  nearly  east  of  Hartford,  the  other 
from  ten  to  twelve  miles  and  a  little  south  of  east.  Dr. 
Sutton  is  an  intelligent  observer,  whose  views  are  worthy 
of  careful  consideration,  and  I  have  therefore  taken  the 
liberty  to  reprint  this  very  able  paper. 


OLAaAL   OR   ICE   DEPOSITS    IN    BOONE   COUNTY,    KENTUCKY,    OF   TWO 

DISTINCT  AND  WIDELY  DISTANT  PERIODS. 

[By  George  Sutton,  M.  D.,  of  Indiana.] 

Upon  the  most  elevated  portion  of  the  table-land  in  Boone  coanty, 
Kentucky,  at  an  elevation  of  between  450  and  500  feet  above  high-water 
mark  of  the  Ohio  river,  or  about  1,000  feet  above  the  ocean,  maj  be  seen 
extensive  accumulations  of  drift.  This  drift,  in  some  places,  is  cemented 
into  firm  conglomerate,  and  caps  the  highest  hills  on  the  north  side  of 
Middle  creek,  and  also  on  each  side  of  Rattling  run — a  small  stream 
entering  Middle  creek — presenting  perpendicular  cliffs,  varying  from 
thirty  to  forty  feet  in  height,  making  a  marked  contrast  to  the  general 
appearance  of  this  section  of  country,  and  affording  a  fine  subject  for 
invcBtigation  and  speculation  to  the  geologist. 

Near  the  mouth  of  Wolper  creek,  between  five  and  six  miles  northwest 
of  this  formation,  may  be  seen  another  deposit  of  drifts  also  cemented  into 
conglomerate,  which  overhangs  the  creek  with  perpendicular  bluffs.  This 
formation  is  more  than  100  feet  in  thickness  above  high-water  mark,  but 
between  300  and  400  feet  below  the  deposit  of  conglomerate  on  the  high" 
lands  above  Middle  creek.  The  two  deposits  have  received  but  little 
attention  from  geologists.  No  mention  is  made  of  them  in  the  geological 
reports  of  Kentucky,  and  the  only  notice  that  I  have  seen  published  of 
the  deposits  on  the  highlands  above  Middle  creek,  is  a  brief  description 
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by  Prof.  John  Locke  in  the  CHndnnati  Oasetie^  in  the  year  1845.  Mr. 
liobert  B.  Warder,  in  the  Geological  Eeport  of  Indiana  for  1872,  merely 
<iirect8  attention  to  Split-Bock,  opposite  the  month  of  Laughery  creek,  as 
possibly  being  the  terminal  n^oraine  of  an  ancient  glacier.  Prof.  Locke 
regarded  this  conglomerate  as  the  evidence  of  the  destruction  of  a  great 
arch  of  rocks  which  united  the  coal-fields  of  Ohio  with  those  of  Indiana 
and  Kentucky.  He  says:  *'The  question  arises,  did  this  mountain  arch 
ever  exist  in  fact  at  the  place  of  our  city,  or,  in  other  words,  were  the  bent 
layers  which  are  cut  off  both  to  the  east  and  to  the  west,  ever  complete 
and  continuous?  I  am  of  opinion  that  these  layers  were  continuous,  and 
that  causes  difficult  to  be  ascertained  have  swept  the  upraised  layers  away, 
leaving  a  level  country,  the  surface  of  which  cuts  the  layers  of  rocks 
obliquely  and  in  reverse  order  both  east  and  west  of  us."  *  *  ♦  ♦ 
^'  What  has  become  of  the  ruins  of  these  removed  layers?  I  am  decidedly 
of  opinion  that  the  conglomerate  of  Split-Rock  exhibits  a  portion  of  them, 
for  there  we  have  the  layers  of  blue  limestone  with  its  millions  of  charac- 
teristic fossils,  forced  up,  piled  chaotically  together,  and  re-cemented  in 
the  fantastic  heaps  in  which  it  was  piled  by  the  whirlpools." 

We  direct  attention  to  these  two  drift  formations,  presenting  evidence 
not  of  the  destruction  of  a  great  arch  of  rocks  which  possibly  at  one  time 
anited  the  coal-fields  of  Ohio  with  those  of  Indiana,  but  of  the  transport- 
ing power  of  ice  either  by  glacial  or  river  action  at  what  appears  to  me 
to  be  two  distinct  and  widely  distant  periods;  both,  however,  since  the 
formation  of  the  g^at  drainage  lines  across  the  continent.  The  deposits 
of  the  one  period  must  have  been  made  prior  to  the  formation  of  the 
present  Ohio  Valley ;  the  other  after  the  river  had  cut  down  its  channel 
to  nearly  its  present  depth. 

It  is  well  known  that  the  surface  of  the  country  over  all  this  portion  of 
the  Lower  SUurian  formation,  was  once  nearly  level,  or  only  slightly  undu- 
lating, and  that  the  Ohio  river  and  small  streams  have  cut  their  channels 
through  this  table-land  to  the  depth  of  from  400  to  500  feet 

The  altitude  above  the  ocean  at  the  Ohio  and  Mississippi  railroad  depot 
at  Aurora  is  492  feet.  The  depot  is  about  ten  feet  above  the  high-water 
mark  of  the  Ohio  river,  and  a  few  miles  to  the  north  of  the  conglomerate 
in  Kentucky. 

The  table-land  at  Milan,  about  ten  miles  to  the  west  of  Aurora,  is  506 
Teet  10  inches  higher,  making  the  highest  portion  of  the  country  about 
1,000  feet  above  the  ocean,  snd  showing  the  depth  of  the  valleys  to  be 
between  400  and  500  feet.  The  table-land  in  Kentucky,  above  Middle 
creek,  is  probably  the  most  elevated  of  any  throughout  this  section  of 
country. 
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The  Cunglomerate  upon  the  most  elevated  portion  of  the  table-land  maj 
be  Been  in  a  retired  part  of  the  country  about  two  miles  and  a  half  from 
the  mouth  of  Wolper  creek ;  from  this  point  it  may  be  traced  across  the 
country  in  a  southeasterly  direction,  following  the  trend  of  the  river  hills 
to  Middle  creek,  where  it  attaips  its  greatest  thickness,  varying  from  30  to 
near  100  feet,  and  at  an  elevation  of  about  500  feet  above  high-water 
mark  in  the  Ohio  river. 

On  the  south  side  of  Middle  creek  we  again  find  this  formation  upoa 
the  highest  portions  of  the  country.  It  may  be  traced  capping  the  hills 
in  a  southeasterly  direction,  giving  a  reddish  appearance  to  the  soil,  but 
presenting  here  more  the  appearance  of  uncemented  drift,  than  on  tlio 
north  side  of  Middle  creek.  It  caps  the  hills,  apparently,  along  the  line 
of  ancient  drainage,  evidently  having  befen  deposited  before  the  river  and 
small  streams  had'  worn  out  their  present  valleys.  But  little  of  this  drift 
is  found  in  the  valley  of  Middle  creek;  occasionally,  on  the  hill-sides,  a 
piece  of  conglomerate  may  be  seen  that  has  rolled  down  from  its  more 
elevated  position. 

The  composition  of  this  conglomerate  and  drift  presents  a  great  variety 
of  formations,  the  silurian,  however,  predominating.  The  angles  of  the 
fragments  are  rounded,  and  every  fragment  bears  the  most  copclusive 
evidence  of  being  water-worn.  No  evidence  of  stratification  can  be  seen 
in  the  perpendicular  clifis;  small  pebbles  and  large  angular  boulders  may 
be  seen  mingled  in  confusion  and  so  firmly  cemented  together  that  it  b 
difficult,  in  some  places,  to  break  frs^gmcnts  from  the  main  mass. 

The  conglomerate  at  the  mouth  of  Wolper  creek  is  about  five  miles 
northwest  of  that  seen  on  the  highlands  above  Middle  creek;  it  presenta 
perpendicular  clifis,  and  is  more  than  100  feet  in  thickness.  The  perpen- 
dicular height  in  one  place  that  I  measured  was  73  feet.  Above  this  cliff 
there  was  a  rise  of  20  feet  to  the  highest  point,  and  it  probably  extended 
many  feet  below  the  soil  and  rubbish  at  the  bottom,  making  the  depoFit 
at  this  place  at  least  100  feet  in  thickness.  Above  the  mouth  of  Wolper 
creek  a  large  mass  of  this  conglomerate  has  been  undermined  by  the  river, 
and  slid  off  from  the  main  body,  making  a  narrow  chasm  of  several  hun- 
dred feet  in  length,  and  from  five  to  six  feet  in  breadth ;  this  point  is 
known  as  SpHl-Roek.  On  one  side  of  this  chasm  we  measured  a  perpendic- 
ular height  of  72  feet,  and  above  this  conglomerate  there  is  at  least  20  feet 
more  of  drift  and  soil.  How  much  below  the  rubbish  at  the  bottom  of 
this  chasm  the  conglomerate  extends,  we  do  not  know,  but  it  is  bolow" 
high- water  mark. 

The  conglomerate,  like  that  on  the  highlands,  is  composed  bf  a  great 
variety  of  formations;  fragments  varying  from  the  finest  sand,  to  several 
hundred  pounds  in  weight,  intermingled  in  every  state  of  confusion. 
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LiEige  boulders  of  granite  maj  be  aeen  Imbedded  and  cemented  along  the- 
perpendicular  wall  60  feet  above  high-water  mark — showing  that  tliere 
must  haYo  been  a  transporting  power  much  greater  than  water  alone  to 
have  piled  up  these  masses  of  stone  to  such  an  elevation.  They  show^ 
also,  that  when  this  conglomerate  was  deposited,  the  Ohio  river  must  have 
had  a  much  greater  volume  of  water  than  it  has  been  known  to  have  dur- 
ing our  highest  freshets  within  the  last  80  years,  or  since  the  country  ha» 
been  settled. 

This  accumulation  of  conglomerate  is  between  one  and  two  miles  in 
length,  and  in  some  places  nearly  a  mile  in  breadth.  It  blends  with  a. 
stratified  and  also  an  undulating  terrace  formation,  which  is  six  or  sevens 
miles  in  length  along  the  river  and  in  some  places  more  than  a  mile  in 
breadth. 

When  we  stand  upon  the  most  elevated  portion  of  the  cliff  overhanging 
the  mouth  of  Wolper  creek,  and  look  over  the  undulating  cultivated  fields 
back  to  the  river-hills  which  rise  300  feet  above  the  terrace  formation^ 
and  bear  in  mind  that  on  the  top  of  these  hills  is  the  conglomerate  to- 
which  we  first  directed  your  attention,  the  conclusion  seems  to  me  to  be 
irresistible  that  these  two  deposits  of  conglomerate  were  made  at  widely 
distant  periods.  The  one  dating  back  to  a  period  prior  to  the  formation 
of  our  valleys,  the  other  after  the  river  had  cut  down  its  channel  450  feet 
below  this  table-land.  Tlie  antiquity  of  the  one  is  seen  most  clearly 
where  it  caps  the  hills^on  each  side  of  Middle  creek,  and,  also,  on  each 
aide  of  Battling  run,  showing  that  the  deposit  of  the  one  mttsl  have  pre- 
ceded that  of  the  other  by  the  length  of  time  which  it  took  to  form  the 
Ohio  valley  and  the  valleys  of  its  tributaries. 

Such,  briefly,  are  some  of  the  facts  which  may  be  seen  by  a  visit  to  thi» 
section  of  country. 

The  question  arises,  how  came  this  accumulation  of  drift  at  these  points?* 
When  we  look  at  the  map  of  this  part  of  the  country,  we  see  that  the  Great 
Miami,  and  the  White  Water  rivers  running  from  the  north,  empty  into- 
the  Ohio  valley  near  this  point. 

Here,  also,  we  find  that  the  river  makes  a  sudden  bend  to  the  southeast,, 
forming  the  western  angle  of  the  great  North  Bend  in  the  Ohio  river.    A 
line  drawn  from  the  White  Water  and  Miami  valleys  across  this  acute- 
angle,  intersects  the  conglomerate  at  Wolper  creek.     Along  this  line 
behind  the  hills  to  the  east  of  Petersburg!!,  Kentucky,  may  be  seen  an^ 
ancient  vadey  which  the  Ohio  river  has  long  since  abandoned.    This  valley  • 
is  between  three  and  four  miles  in  length,  and  from  one-fourth  to  one-half 
a  mile  in  breadth.    It  was  evidently  cut  down  through  the  strata  of  rocks^ 
and  shows  that  at  one  time  here  was  an  extensive  island,  not  formed  by 
the  accumulation  of  drift  or  sediment,  as  most  of  the  islands  in  the  Ohio 
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river  now  are,  but  an  island  made  by  the  river  eroding  out  two  channels 
through  the  strata  of  the  silurian  formation.  It  is  now  above  the  highest 
floods  of  the  Ohio  river,  is  extremely  fertile,  and  is  cultivated  throughout 
fhe  whole  length.  Wells  sunk  in  it  pass  through  loam,  sand  and  gravel 
similar  to  what  We  find  in  our  low  bottom-lands. 

Along  the  White  Water  and  Miami  valleys  we  see  accumulations  of 
drift.  We  are  told  in  the  Geological  Reports  of  Ohio,  that  the  drift  for- 
mation is  traced  across  the  State  of  Ohio  from  Ashtabula  to  Dayton.  It 
is  seen  in  large  quantities  near  the  mouth  of  White  Water,  and  its  outlet 
to  the  south  and  southwest  was  the  mouth  of  the  Miami  valley.  Now,  if 
we  imagine  a  time  when  there  was  a  vast  accumulation  of  ice  at  the  junc- 
tion of  these  streams — this  ice  principally  brought  down  from  the  north 
through  the  Miami  and  White  Water  valleys — the  ancient  drainage  lines 
probably  valley  glaciers — this  ice  meeting  the  ice  in  the  Ohio,  and  form- 
ing an  enormous  ice  gorge  at  this  point,  grinding  along  the  eastern  bank 
of  the  Ohio  river,  and  piling  up  in  confusion  sand,  gravel,  and  boulders — 
it  seems  to  me  we  have  an  explanation  for  the  accumulation  of  the  drift 
found  near  the  mouth  of  Wolper  creek. 

The  sudden  bend  in  the  Ohio  river  and  the  narrow  valley  just  below 
the  bend  probably  produced  ice  obstructions  in  an  ancient  day  just  as  we 
see  ice  obstructions  produced  at  this  portion  of  the  river  at  the  present 
time.  It  is  also  probable  that  at  some  remote  period  the  ice  obstructions 
turned  a  part  of  the  volume  of  water  across  this  acute  angle  in  the  river 
and  formed  the  cut-off  or  ancient  valley  seen  beyond  the  hills  east  of 
Petersburgh. 

On  the  Indiana  side  of  the  river,  we  again  find  the  drift  near  the  river 
hills  between  two  and  three  miles  above  Rising  Sun,  or  nearly  opposite 
Laughery  Island,  and  at  about  the  same  height  as  the  river  terrace  forma- 
tion in  Kentucky. 

We  also  find  near  the  mouth  of  Hogan  creek,  and  extending  back  from 
the  river  along  the  valley  of  this  creek  to  the  town  of  Cochran,  another 
terrace  formation  which  is  nearly  of  the  same  height  as  the  terrace  on 
the  opposite  side  of  the  river  in  Kentucky.  From  an  excavation  made 
for  a  turnpike,  and  also  in  excavations  made  for  the  O.  &  M.  R.  R.,  we 
see  that  this  terrace,  unlike  the  terrace  in  Kentucky,  is  almost  entirely 
composed  of  laminated  clay  and  loam ;  scarcely  any  gravel  can  be  seen. 
It  is  away  from  the  current  of  the  Ohio  river  and  was  evidently  formed 
by  the  deposits  of  sediment  in  the  back  water  during  ancient  floods  or 
freshets  of  the  Ohio  river,  just  as  deposits  are  left  after  the  freshets  at  the 
present  time  on  the  lowlands  back  from  the  river.  But  it  is  difficult  to 
account  for  the  thickness  of  this  terrace,  rising  as  it  does  from  a  level 
of  the  bed  of  the  river  to  nearly  fifty  feet  above  high  water  mark,  unless 
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we  adopt  the  theory  that  there  were  at  one  time  floods  in  the  Ohio  riyer 
far  greater  than  anj  known  since  the  country  has  been  settled,  a  view 
which  would  be  in  accordance  with  the  theory  of  the  melting  of  a  great 
continental  glacier. 

The  accumulation  of  drift  on  the  highlands  above  Middle  creek  were 
probably  produced  by  causes  similar  to  those  that  made  the  deposits  in 
the  valley,  but  at  a  far  more  ancient  period.  We  can  imagine  how  ice 
borne  down  from  the  north  along  the  ancient  drainage  lines  of  the  White 
Water  and  Miami  rivers,  and  meeting  the  ice  in  the  Ohio  at  this  bend, 
would  crowd  it  on  to  the  south  side  of  the  then  shallow  valley,  and  leave 
deposits;  the  same  which  we  now  see,  and  which  have  so  effectually 
misted  the  decomposing  effects  of  time. 

In  attempting  to  account  for  the  formation  of  these  deposits  it  is  not 
necessary  to  allude  to  the  changes  that  may  possibly  have  taken  place  a^ 
different  periods  in  the  elevation  or  depression  of  portions  of  the  conti- 
nent. The  same  great  drainage  lines  now  seen  in  this  part  of  our  country 
must  have  continued  from  the  time  the  river  first  began  to  erode  out  its 
present  valley,  and  in  this  long  series  of  years  changes  of  climate  have 
taken  place,  and  the  conglomerate  to  which  we  now  direct  your  attention 
is  evidence,  we  believe,  to  sustain  the  theory  that  ice  has  brpught  down 
from  the  north  boulders  and  drift  at  two  distinct  and  widely  distant 
periods. 


Dr.  Sutton  was  kind  enough  to  take  me  in  his  carriage  to 
see  the  drift  deposits  mentioned  in  this  paper^  and  after  an 
examination  of  the  locality,  I  am  inclined  to  agree  with  him 
in  most  of  his  views  regarding  their  origin.  The  drift 
breccia  is  composed  for  the  most  part  of  large,  more  or  less, 
rounded  boulders  of  Hudson  River  rocks,  readily  recognized 
by  their  fossils,  and  a  smaller,  portion  of  metaroorphic  and 
crystalline  rocks.  They  are  cemented  together  and  form  a 
coarse,  conglomerate  or  brecciatcd  mass,  one  hundred  feet  or 
more  in  thickness.  The  difference  in  the  elevation  of  the 
drift  at  the  mouth  of  Wolper  creek,  and  that  on  Battling 
run  and  Middle  creek,  may  be  accounted  for  in  this  way : 
[S—Geo.  Report.] 
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When  the  glacier  pushed  its  way  from  the  frigid  regions  at 
the  north  to  the  southward,  it  moved  over  the  surface  of  the 
land,  impelled  by  gravity,  and  was  only  stopped  by  reaching 
a  climate  where  the  ice  was  melted,  and  at  that  point  the 
debris  would  be  dropped,  as  the  sediment  of  the  Mississippi 
is  deposited  in  the  Gulf  of  Mexico.  The  direction  of  the 
glacier,  as  indicated  by  the  topography  of  the  country,  was 
from  north  to  south,  or  nearly  so,  and  the  surface  •over 
which  it  moved  in  Ohio  and  Indiana  was  then  as  high,  if 
not  higher,  than  the  point  where  it  terminated. 

The  drifl,  then,  on  Rattling  run  and  Middle  creek,  in 
Boone  county,  Kentucky,  represents  the  terminal  moraine 
of  the  earliest  life  of  the  prolonged  glacier.  As  it  cut  down 
its  bed  and  diminished  in  force — which  it  may  have  done 
rapidly  in  the  soft,  shaly  beds  of  silurian  rocks  over  which 
the  main  gorge  of  ice,  that  formed  these  beds,  was  passing 
in  Ohio  and  Indiana — another  moraine,  on  a  lower  level, 
was  formed  at  the  mouth  of  Wolper  creek.  The  glacier, 
then,  which  formed  these  drift  beds,  when  it  tore  away  the 
silurian  rocks,  left  two  long  and  narrow  valleys  in  Ohio 
and  Indiana,  separated  from  one  another  by  an  elevated 
ridge.  This  ridge  was  capped  with  Niagara  limestone,  and 
lay  along  the  boundary  line  of  the  two  States.  The  two 
glacial  currents  came  together  at  the  mouth  of  the  Big 
Miami  river,  and  the  valleys  which  they  eroded  are  those 
through  which  the  Big  Miami  and  White  Water  rivers 
flow. 

These  two  rivers  now  unite  their  waters  just  before  they 
debouch  into  the  Ohio.  Near  the  present  mouth  of  the 
Big  Miami  there  is  abundant  evidence  that  the  Ohio  river 
at  one  time  had  its  channel  to  the  east  of  its  present  bed, 
and  almost  in  a  straight  line  south  to  the  mouth  of  Wolper 
creek.  This  channel  was  probably  due  to  the  abrading 
force  of  the  combined  waters  of  Big  Miami  and  White 
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Water  rivers,  at  a  time  when  their  currents  were  powerful 
enough  to  turn  the  Ohio  almost  at  right  angles  to  its  pres- 
ent course;  or  at  a  still  earlier  period,  when  the  glaciers 
were  in  action.  A  deposit  of  drift  near  the  head  of  the 
old  river-bed,  and  the  large  deposit  near  its  mouth,  at  Wol- 
per  creek,  would  leave  us  to  refer  it  to  glaciation. 

It  is  not  possible  to  measure,  by  years,  the  time  that  gla- 
ciers remained  in  action  over  the  States  south  of  and  bor- 
dering on  the  lakes,  but  it  must  have  been  a  period  of  very 
great  duration.  The  area,  however,  which  it  covered  was 
slowly  diminished,  as  the  temperature  of  the  continent 
became  less  frigid,  and  the  southern  margin  was  finally 
withdrawn  to  the  Arctic  regions.  Strictly  speaking  then, 
it  would  not  be  amiss  to  say  that  the  drift  on  Rattling  run 
was  formed  before  that  at  Wolper  creek ;  but,  in  my  opin- 
ion they  can  not  be  referred  to  distinct  glacial  epochs  any 
more  than  the  drift  in  Marion  countv  can  be  referred  to  a 
different  epoch  from  the  drift  in  Laporte  county,  in  the 
north  part  of  the  State. 

During  this  remarkable  ice  period,  though  the.  entire 
State  of  Indiana  for  the  greater  part  of  the  season  was 
covered  by  a  vast  sheet  of  ice,  this  ice  field  was  not  of  uni- 
form depth  and  force,  since  the  physical  features  of  the 
State  must  have  been  much  more  strongly  marked  than  at 
the  present  time.  The  prevalent  mountain  chains  would 
direct  it  into  river-like  channels,  and  it  is  along  the  shores 
of  these  ancient  rivers  of  ice  that  we  find  lines  of  stranded 
boulders,  like  drift  wood  left  by  freshets  on  the  banks  of 
streams,  and  at  a  greater  elevation  than  the  finer  sedimentary 
matter.  The  boulders  and  gold  bearing  drift  on  Laughery 
creek,  near  Hartford,  lies  about  two  hundred  feet  above  the 
drift  on  Wolper  creek,  and  is  about  two  hundred  feet  lower 
than  the  deposits  on  Rattling  run.  There  are  a  number  of 
localities  in  Indiana,  besides  these  mentioned,  where  gold 
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is  found  in  glacial  driflii  but  the  most  noted  and  best  known 
are  in  Morgan  and  Brown  counties.  In  the  latter  county 
gold  was  washed  from  the  drifl  sands  in  the  valleys  of  most 
of  the  streams  flowing  into  Bean  Blossom  creek  at  a  very 
early  day,  and  the  county  has  been  the  scene  of  numerous 
mining  excitements  within  the  last  forty  years.  Its  geo- 
logical'position  was  well  studied  by  the  first  State  GreologisI, 
the  late  Dr.  David  Dale  Owen,  and  as  early  as  1837  he 
cautioned  the  public  against  expending  large  sums  of  money 
in  mining  adventures,  since  the  gold  had  been  brought  from 
the  metalliferous  veins  which  have  their  existence  north,  of 
the  lakes. 

The  gold  bearing  quartz  torn  from  these  northern  lodea 
by  the  ice  was  reduced  to  fine  dust  by  the  grinding  motions 
of  the  glacier,  and  in  this  condition,  along  with  some  larger 
fragments  of  erratic  rocks,  it  was  borne  along  until  finally 
deposited  by  the  melting  of  the  ice  in  lower  latitudes.  In 
this  way  also  the  fine  particles  of  gold  were  set  free  from 
the  rock  Inatrix.  Under  such  circumstances  the  gold  must 
be  widely  scattered  and  require  a  large  expenditure  of  time 
and  money  to  collect  it.  According  to  Prof.  CoUett  (6th 
Rep.  1874,  p.  108,)  there  had  been  taken  altogether  from 
the  drifl  of  Brown  county  not  to  exceed  ten  thousand  dol- 
lars worth  of  gold  dust. 

There  has  also  been  found  in  the  drift  of  Brown  county 
several  diamonds,  one  of  which  weighed  four  carats.  On 
Little  Indian  creek,  in  Morgan  county,  Mr.  J.  J.  Maxwell 
found,  some  ten  years  ago,  a  diamond  which  weighed  three 
carats.  These  are  interesting  facts,  and  point  to  the  exist- 
ence of  a  true  diamond  field  somewhere  in  the  beds  of  crys- 
talline mcks  to  the  north.  I  have  had  no  opportunity  to 
examine  the  diamonds  that  have  been  taken  from  the  drift, 
but  learn  that  they  were  pronounced  upon  by  competent 
critics  and  dealers.     Some  of  the  corundum  gems  approach 
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the  diamond  so  closely  in  hardness  and  physical  features, 
when  not  in  perfect  crystals,  and  being  usually  found  in  the 
beds  of  streams  among  the  debris  of  crystalline  rocks, 
might,  without  a  direct  test,  be  readily  mistaken  for  dia- 
monds. 

From  the  very  nature  of  things,  as  already  set  forth,  it 
will  be  found  an  unprofitable  business  to  search  for  diamonds 
within  the  bounds  of  this  State. 

Some  large  pieces  and  many  particles  of  native  copper 
have  been  found  in  the  drift,  both  in  the  northern  and 
southern  part  of  the  State;  also  fragments  of  galena,  sul- 
phuret  of  lead.  In  the  northern  counties  it  Js  not  uncom- 
mon to  find  pieces  of  bituminous  coal,  and  it  has  been  the 
means  of  leading  many  parties  to  believe  that  beds  of  coal 
could  be  found  in  the  vicinity  of  the  streams  where  the 
samples  were  picked  up. 

In  Daviess  county  the  drift  rests  immediately  on  the  car- 
boniferous beds,  and  contains,  locally,  fragments  of  Hudson 
river  limestone  and  well-preserved  fossil  shells  of  the  same 
age.  The  most  abundant  fossils  are :  OHhis  occidentaJis ;  0. 
lynx;  Rhynchonella  capax,  and  Strophomena  altemata.  There 
is  a  bed  of  block  coal  not  more  than  ten  feet  below  the  drift 
in  which  we  find  these  disintegrated  and  worn  fragments  of 
strata  that  in  geological  order  belong  more  than  two  thou- 
sand feet  below  the  coal  beds.  We  must  expect,  then,  to 
«iux)unter  in  the  drift  resting  upon  the  rocks  of  Indiana,  no 
matter  what  their  age,  portions  of  all  the  formations  that 
lie  to  the  northward  of  the  locality,  with  their  mineral  and 
organic  components.  So  far  as  we  have  any  knowledge,  the 
-drift  has  furnished  in  Indiana  no  rocks  or  strata  newer  than 
the  coal.  The  limbs  and  trunks  of  trees  that  are  found 
imbedded  in  the  blue  clay  at  the  base  of  the  drift  are  of 
Alpine  species,  pines  and  cedars.  They  were  torn  from 
their  mountain  home  by  the  ice,  and  drifted  with  the  mud 
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beyond  the  moraines  until  quietly  deposited  in  some  pro- 
tected basin.  Indeed,  the  general  character  of  the  drift 
differs  but  little  in  it«  lithological  features,  or  in  the  order 
in  which  the  clay,  sand  and  gravel  and  coarse  particles  are 
arranged  in  alternating  beds,  either  in  Indiana,  Ohio  or 
Illinois,  a  feature  that  is  due  to  a  common  cause  and  com- 
mon origin. 

While  the  drift  is  .not  likely  to  furnish  any  amount  of 
precious  metals  it  has  been  invaluable  in  furnishing  gravel 
for  road-making,  clay  for  potteries  and  brick-makers,  and  is 
the  source  of  the  principal  supply  of  potable  water.  At 
Indianapolis  the  drift  varies  from  seventy  to  ninety  feet  in 
depth,  and  is  built  up  of  alternate  beds  of  sand,  gravel  and 
compact  clay,  in  the  following  order: 

Surface,  clay  and  gravel. 

Sand,  with  water,  1st  seam. 

Blue  compact  clay. 

Gravel  and  sand,  with  water,  2d  seam. 

Blue  compact  clay. 

Gravel  and  sand,  with  water,  3d  seam. 

Devonian  limestone. 

The  first  seam  of  water  is  usually  found  at  a  depth  of  18 
to  22  feet;  the  second  seam  at  30  to  40  feet;  and  the  third 
seam  at  70  to  90  feet. 

These  various  strata  of  water  have  the  same  fountain 
source,  since  they  rise  to  about  the  same  level  when  tubed* 

They  are  all  what  is  called  "hard  water."  The  first 
seam,  reached  at  18  to  22  feet  below  the  surface  of  the  city, 
contains  the  largest  amount  of  mineral  water — principally 
calcium  carbonate,  magnesium  carbonate,  chlorides,  and  fer- 
rous sulphate.  The  amount  of  chlorine  is  so  large  that  its 
presence  is,  in  a  great  measure,  due  to  sewage  contamina- 
tions. The  second  seam  of  water  contains  but  little  chlo- 
rides, but  has  about  the  same  amount  of  calcic  and  magnesic 
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carbonates  as  the  first.  It  is  a  good  potable  water,  when 
properly  protected  from  contaminations  from  the  upper 
seam,  but  is  too  hard  for  domestic  and  steam  purposes. 
The  third  seam  of  water  is  also  a  hard  water — that  is,  its 
salts  will  decompose  a  portion  of  soap  and  form  a  curd; 
but  it  contains  less  carbonates  and  more  sulphates  of  the 
alkaline  earths,  lime  and  magnesia.  This  renders  it  decid- 
edly preferable  for  steam-boilers,  since  the  magnesium  sul- 
phate is  remarkably  soluble  in  water,  and  the  calcium  sul- 
phate, in  connection  with  the  former,  seems  to  prevent  the 
formation  of  sctales  in  the  boiler.  In  other  words,  the  scales 
in  boilers  is  formed  by  the  deposit  of  calcium  and  magne- 
sium carbonates,. that  were  previously  held  in  solution  by 
an  excess  of  carbonic  acid;  the  latter  is  driven  off  by  heat. 

CHAMPLAIN  PERIOD. 

Following  the  drift  there  is,  in  Indiana,  a  local  deposit 
of  lacustril  sediment,  called  Loess.  It  is  a  fine-grained, 
friable,  yellowish,  buff-colored  material,  containing  a  con- 
siderable amount  of  carbonate  of  lime.  In  places  where  it 
abounds  it  has  also  received  the  name  of  marl.  The  Loess 
is  only  found  along  the  lower  portion  of  the  Wabash,  East 
fork  and  West  fork  of  White  river,  and  in  the  counties 
bordering  the  Olyo  river,  and  capping  the  bluffs  of  that 
stream,  from  Crawford  county  to  the  mouth  of  the  Wabash 
river.  I  have  not  observed  the  Loess  along  the  Wabash 
river  farther  north  than  Parke  and  Vermillion  counties — 
that  is,  any  deposit  assuming  the  physical  features  of  this 
material,  as  above  described.  Usually,  it  contains  a  large 
number  of  shells,  of  land  and  pond  mollusca.  The  land 
shells  are  such  as  live  on  the  borders  of  ponds  and  in  quite 
moist  places,  such  as  the  following  named  genera  and  spe- 
cies, found  mostly  in  the  Loess  along  the  Wabash  river,  at 
New  Harmony,  in  Posey  county : 
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Macrocydas  concava,  Say;  Zonites  arboreua,  Say;  Hyc^ 
Una  indentata.  Say ;  PaJtula  per^ectivay  Say ;  Helicodiacus 
lineatus,  Say;  Pupa  armi/era,  Say;  P.fallax,  Say;  Sirobila 
labiyntliica,  Say;  Sienotrema  hirauta,  Say;  &  monodon^ 
Back.;  8.  monodon  var.Jraiema,  Say;  Vallonia  pulchdla, 
Mtiell.;  Sucdnea  avara,  Say;  ValvcUa  tricarirutta,  Say; 
Pomatiopsia  lapidai^ia.  Say ;  Hdicina  occvltay  Say. 

The  last  named  is  extiuct  in  Indiana^  and  almost  so  in 
the  United  States^  being  found  in  limited  numbers  in  a  few 
localities  only.  All  the  others  are  still  found  living  in  the 
State. 

The  elevation  of  the  Loess  in  Parke  county  is  about 
seven  hundred  feet  above  the  ocean^  and  in  Crawford  and 
Perry  counties^  on  the  Ohio,  it  is  about  the  same,  or  five 
hundred  feet  below  the  highest  table-laiid  in  the  State,  near 
the  head  waters  of  the  Wabash  river  and  its  main  tribu- 
taries. From  this  elevation  there  is  a  gradual  fall  to  the 
mouth  of  the  Wabash,  where  the  deposit  is  not  more  than 
four  hundred  feet  above  ocean  level.  The  Loess  or  "  Bluff" 
formation,  as  defined  above,  is  not  found  at  any  considerable 
distance  inland  from  the  immediate  high  bluf&  bordering 
the  above  streams.  This  fact  leads  to  the  conclusion  that  it 
is  the  sedimentary  deposit  of  shallow  lakes  or  ponds  that 
were  left  along  the  lateral  borders  of  the  glacier  after  it  had 
cut  the  deeper  channel  forming  the  present  beds  of  the 
streams.  On  sandy  soils  the  Loess  marl  is  used  advan- 
tageously as  a  fertilizer;  it  is  especially  good  for  wheat  and 
corn. 
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ANTIQUITIES. 

The  high  bluflB  and  second  bottoms  along  the  Ohio  river, 
and  those  of  its  principal  tributaries  in  the  southern  part  of 
the  State,  were  famous  places  of  resort  for  the  ancient  race 
of  people  known  as  Mound-builders. 

The  following  m'ap  and  diagrams  are  reduced  copies  of  a 
most  elegantly  executed  map  of  Lawrenceburg  and  its  sur- 
roundings, made  and  presented  to  the  Indiana  Archssological 
Society  by  Mr.  Samuel  Morrison,  C.  E.,  of  Indianapolis. 
Mr.  Morrison  is  one  of  the  oldest  and  best  informed  civil 
engineers  in  the  west,  and  has  stored  up  a  vast  amount  of 
useful  material  in  regard  to  the  true  boundary  lines  of 
streams  and  the  location  of  errors  incidental  to  the  running 
of  the  township  and  section  lines. 

Plate  G*  shows  the  location  of  two  remarkable  earthwork 
enclosures,  named  on  the  map,  pre-historic  forts.  One  of 
these  works  is  shown,  enlarged,  on  Plate  H.f  This  fort  is 
situated  in  Hamilton  county,  Ohio,  a  short  distance  from 
the  Indiana  boundary  line.  It  is  on  the  last  hill  between 
the  Ohio  and  Great  Miami  rivers,  and  on  land  belojiging  to 
the  heirs  of  the  late  President,  General  William  Henry 
Harrison.  The  hill  is  200  feet  high.  The  area  enclosed 
contains  about  twelve  acres.  It  has  an  open  space  called  a 
gateway,  and  two  projecting  narrow  arms  called  bastions  by 
Mr.  Morrison.  The  table-land  within  the  enclosure  is  about 
ten  to  twenty  feet  higher  than  the  walls,  which  appear  to  be 
of  material  scooped  from  the  brow  of  the  hill.  The  situa- 
tion of  this  work  is  admirably  chosen  to  command  a  view  of 
the  extensive  level  bottom  lands  which  surround  it  and 
render  the  inmates  secure  against  sudden  surprise.  The 
wall  is  followed  by  a  ditch  on  the  inside. 


*See  page  123.    tSee  page  125. 
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Plate  I*  gives  an  enlarged  plan  of  the  ancient  fort  on  the 
hill  north  of  Hardensburg,  in  Dearborn  county^  Indiana. 
The  wall  is  four  feet  high  in  places,  and  is  partly  constructed 
of  loose  stones  and  partly  of  earth.  There  are  two  gate- 
ways on  the  north  end,  formed  by  an  earthwork  that  is 
nearly  circular.  The  hill  is  nearly  200  feet  high,  and  as  at 
the  former  fort,  commands  an  extensive  view  over  the 
country  around.  On  the  ridge  leading  to  the  northeast  and 
northwest  there  are  eight  mounds.  There  is  also  a  mound 
on  the  hill  to  the  south,  and  two  close  to  the  road  leading 
from  Lawrenceburg  to  Hardensburg.  There  is  also  a 
mound  northeast  of  Lawrenceburg,  near  the  track  of  the 
Ohio  and  Mississippi  railroad.  All  these  mounds  are  shown 
on  Plate  G,  page  123. 

There  are  a  number  of  mounds  in  the  vicinity  of  Aurora, 
and  quite  a  large  mound  was  within  the  city  limits,  but  has 
been  almost  entirely  removed  by  cutting  a  street-way  through 
it.  Dr.  George  Sutton,  of  Aurora,  has  a  large  and  interest- 
ing collection  of  ancient  stone  implements,  which  he  col- 
lected from  this  county  and  from  Kentucky.  Dr.  Sutton 
has  visited  many  times  the  ancient  forts  mentioned  above, 
and  was  kind  enough  to  point  out  their  locations  to  me,  as 
well  as  that  of  the  mound  in  the  city  of  Aurora. 

J.  B.  Gerard,  M.  D.,  in  connection  with  others,  opened  a 
mound  near  the  moulh  of  Laughery  creek,  in  Ohio  county, 
which  was  about  100  feet  in  diameter  and  15  feet  high; 
excavations  were  made  at  several  places,  and  they  found 
human  bones,  one  whole  earthen  pot,  and  a  great  many 
fragments  of  pottery.  Mr.  Stratton  also  found  a  whole  pot 
in  this  mound,  and  still  another  was  found  by  H.  C.  Miller. 
Dr.  Gerard  has  noticed  from  twenty  to  thirty  mounds  along 
the  bluffs  of  Laughery  creek,  and  has  opened  a  number  of 
others,  but  found  nothing  of  note  except  ashes,  which  lay  at 
the  base  of  them  all.     At  Hartford  I  had  the  pleasure  of 

*See  page  125. 
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seeing  the  admirable  collection  of  archsological  objects^  col- 
lected principally  from  this  locality  by  Rev.  C.  W.  Lee. 
They  are  well  arranged  in  a  case,  and  among  them  are  sev- 
eral rare  and  interesting  Rpecimens.  Mr.  Lee  is  an  enthu- 
siastic collector^  and,  I  understand,  has  added  many  things 
to  his  cabinet  since  I  saw  it. 

Going  down  the  Ohio  river  to  the  mouth  of  the  Wabash 
river  there  are  a  great  many  mounds  and  earthworks  of 
small  magnitude.  One  of  the  most  remarkable  works  south 
of  those  mentioned  above  is  called  the  '^  Stone  Fort ;"  it  is 
on  a  hill  at  the  mouth  of  Fourteen-mile  creek,  in  Clark 
county,  and  is  figured  and  described  in  the  Geological  Rep. 
Ind.,  1873. 

Dr.  Blunt,  of  Mt.  Vernon,  Ind.,  has  made  a  very  large 
collection  of  anqient  relics  from  the  mounds  of  Posey  county. 
He  has  also  a  very  large  collection  of  pottery  from  the  "  Bone 
Bank."  on  the  east  bank  of  the  Wabash  river.  This  famous 
locality  was  first  mentioned  by  Arthur  Henrie,  who  sur- 
veyed and  subdivided  into  sections  that  part  of  Indiana 
called  the  "Pocket,"  which  lies  between  the  Ohio  and 
Wabash  rivers.  In  his  journal  of  this  survey  it  is  noted 
that  in  meandering  the  Wabash  river  he  discovered  in  one 
place,  on  the  left  bank  of  the  stream,  numerous  human 
bones,  indicating  the  place  of  a  very  ancient  cemetery* 

The  "Bone  Bank"  is  figured  in  the  Indiana  Geological 
Report  of  1873  from  a  sketch  made  by  Dr.  G.  M.  Levette. 
The  bluff  forming  this  bank  is  only  a  few  feet  above  high 
water  mark,  and  is  the  only  spot  for  many  miles  around 
that  is  not  submerged  in  time  of  very  high  freshets.  Hun- 
dreds of  earthenware  pots,  made  from  a  mixture  of  pulver- 
ized mussel  shells  and  common  clay,  such  as  may  be  seen  in 
the  river  bank,  have  been  found  at  this  locality,  washed  out 

*Thi8  informHtion  was  obtained  from  Samael  Morrison's  historical 
sketch  of  Poeey  county. 
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by  the  river,  which  has  been  cutting  away  the  river  bank 
€ver  since  the  occupancy  of  the  country  by  the  whites. 
Many  of  the  pots  from  this  locality  are  of  unique  forms 
and  ornamented  with  the  heads  of  animals,  birds  and  human 
beings.  I  have  a  jug  found  at  the  "Bone  Bank"  which 
has  a  neck  supporting  an  admirably  formed  human  head, 
?ind  the  ears  are  pierced  with  holes,  indicative  of  the  custom 
of  wearing  pendant  ornaments  of  some  kind. 

Mr.  Joseph  Reeves,  a  farmer,  whose  residence  is  on  the 
southern  and  higher  end  of  the  "  Bone  Bank,''  states  that 
he  rarely  digs  a  post  hole  or  makes  any  other  excavation  of 
equal  depth  without  exposing  human  bones  or  pottery.  Mr, 
Reeves'  kitchen  garden  is  on  this  bank,  and,  according  to 
his  statement,  every  spade  full  of  earth  turned  up  in  pre- 
paring and  working  it  shows  fragments  of  ancient  pottery. 
It  is  to  be  regretted  that  the  river  floods  are  cutting  this 
historic  spot  away  so  rapidly  that  the  last  fragment  of  pot- 
tery may  disappear  in  less  than  a  half  century. 

Bordering  the  Wabash  river  on  both  sides,  from  its  mouth 
to  Fountain  county,  mounds  are  found  on  all  the  second 
bottoms  and  on  all  the  prominent  ridges  facing  the  stream; 
they  are  particularly  numerous  in  the  vicinity  of  New  Har- 
mony, sixty  miles  above  the  mouth  of  the  Wabash.  The 
town,  which  is  situated  on  the  sandy  and  gravelly,  second 
bottom  of  the  river,  occupies  the  site  of  an  immense  group 
of  mounds.  A  number  of  small  ones  are  still  to  be  seen  in 
the  German  burying  ground,  and  a  large  one  still  remains 
in  the  yard  at  the  residence  of  the  late  R.  H.  Fauntleroy. 
The  eminent  naturalist,  C.  A.  LeSueur,  of  New  Harmony, 
was  the  first  to  make  mention  of  mounds  in  this  State.  In 
connection  with  Thomas  Say  he  opened  some  mounds  on 
the  top  of  a  hill  facing  the  Cut-off,  near  the  town,  and 
described  the  cists  and  articles  found  and  the  position  of 
the  human  skeletons  which  they  contained.     He  also  pub- 
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lished  an  account  of  the  large  shell  heap  which  is  seen  on 
the  top  of  a  short  ridge  near  the  above  mounds.     This  shell 
heap  ("  kitchen  midden  *')  is  about  three  hundred  yards  from 
the  Cut-oflF,  an  arm  of  the  Wabash  at  New  Harmony,  and 
covers  to  the  depth  of  thirty  feet,  about  one-half  an  acre  of 
the  top  of  one  of  the  highest   hills   in  the  county— -one 
hundred  and  seventy-five  feet  above  the  stream.     It  is  com- 
posed of  the  shells  of  a  great  many  species  of  mollusca, 
such  as  are  now  living  in  the  river;  only  a  few  bones  of 
animals,  all  belonging  to  indigenous  species,  are  found,  and, 
judging  from  the  size  of  the  bed,  mollusca  must  have  formed 
an  important,  if  not  predominant,  part  of  their  food^    These 
mounds  and  shell  heap  are  mentioned  by  Prince  Maximil- 
lian  in  his  travels  in  North  America.     Prince  Maximillian 
visited  New  Harmony  in  1835  and  1836,  and  spent  some 
months  there  in  making  collections  of  birds  and  mammals. 
Sir  Charles  Lyell  also  visited  this  locality  on  his  second 
journey  to  the  United  States,  and  makes  mention  of  it  in  his 
^'  Second  Visit  to  America."     Mr.  James  Sampson,  of  New 
Harmony,  has  a  very  large  collection  of  antiquities,  collected 
from   the    mounds    in   his   neighborhood.      Mr.   Lycurgus 
Chaffen,  of  the  above  place,  has  also  collected  a  great  many 
interesting  relics;  among  them  is  a  very  peculiar  shaped 
plummet,  made  of  native  copper,  that  he  presented  to  the 
State   collection.     The   next   most   important  locality  for 
mounds  along  the  Wabash,  in  this  State,  is  in  Knox  county. 
In  the  vicinity  of  Vincennes  there  are  several  of  unusual 
size,  being  the  largest  yet  found  in  the  State.     These  mounds 
were  carefully  studied  and  described  by  Prof.  Collett  in  the 
Indiana  Geological  Report  of  1873.     At  Merom,  in  Sul- 
livan county,  there  is  a  broad  area  of  high  table-land  bor- 
dering  the  Wabash,  which  appears  to  have  afforded   the 
Mound-builders  an  admirable  site  for  the  display  of  their 
peculiar  genius  in  laying  out  walled  enclosures.     The  works 
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here  were  all  desoribed  under  the  name  of  Fort  Azatlan  by 
Prof.  CoUett  in  his  report  on  Sullivan  county,  Greological 
Report  of  Indiana,  1870.  Dr.  B.  F.  Harper,  of  Merom, 
opened  several  mounds  at  '^Azatlan.''  In  one  he  found  a 
number  of  human  skulls,  which  have  been  loaned  to  the 
State  museum.  I  visited  this  locality  in  company  with 
Professors  F.  W.  Putnam,  Caleb  Cooke  and  James  Emer- 
ton,  of  Salem,  Massachusetts,  Prof.  John  Collett  and  a 
number  of  the  citizens  of  Merom,  for  the  purpose  of  making 
a  careful  exploration  of  the  mounds.  Though  a  number 
were  opened  here  and  in  the  neighborhood,  nothing  of  note 
was  found  except  one  skull,  which  Prof.  Putnam  thought 
to  be  typical  of  the  mound-building  race. 

There  are  a  number  of  mounds  in  Vigo  and  Vermillion 
counties,  but  no  antiquties  of  any  note  have  been  discovered 
within  the  State  fiirther  up  the  Wabash. 

The  second  bottoms  and  bluffs  along  White  river  and  its 
East  fork  are  well  studded  with  mounds.  When  grading 
for  the  Indianapolis  &  Vincennes  railroad,  at  Edwards- 
port,  a  large  shell  heap  (kitchen  refuse  pile)  was  cut 
through,  but  so  far  it  has  afforded  no  relics  of  interest. 

Mounds  are  abundant  in  Greene,  Owen,  and  Morgan 
counties.  In  the  latter  county  they  have  furnished  a  great 
many  interesting  relics.  A  number  of  mounds  at  one  time 
existed  within  the  city  limits  of  Indianapolis,  but  they  have 
given  way  to  the  changes  required  by  t^e  growth  and  devel- 
opment of  the  city.  Mr.  Daniel  Hough,  formerly  of  Indi- 
anapolis, now  of  Ann  Arbor,  Mich.,  has  one  of  the  largest 
archseological  collections  in  the  Western  States.  It  com- 
prises implements  and  relics  from  all  parts  of  the  Union. 

Besides  mounds,  there  are  a  number  of  circular  earth- 
work enclosures  in  Hamilton  and  Tipton  counties.  The 
principal  works  in  Tipton  county  are  close  to  Strawtown, 
and  in  a  cultivated  field. .  The  largest  is  a  circle,  with  an 
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open  gateway  on  one  side.  It  has  been  so  badly  obliterated 
by  the  plow  that  I  was  unable  to  make  a  complete  survey 
of  it^  especially  as  the  field  was  covered  with  a  heavy  crop 
of  corn  at  the  time  of  my  visit  Enough  was  left  to  show 
that  it  was  several  hundred  feet  in  diameter,  and  had  a 
ditch  or  fosse  on  the  outside — being  singular  in  this  respect, 
as  all  other  works  in  the  State  of  which  I  have  any  knowl- 
edge have  the  ditch  on  the  inside  of  the  wall.  Judge  Over- 
man^ of  Tipton,  has  made  a  large  collection  of  Mound- 
builders'  relics,  principally  from  his  own  and  the  surround- 
ing counties. 

By  far  the  most  unique  and  well  preserved  earthworks  in 
this  State  are  on  the  banks  of  White  river,  in  Madison 
county,  about  three  miles  from  Anderson,  the  county  seat» 
See  plates  £  and  F.  The  principal  work  in  a  group  of 
eight,  shown  on  plate  E,*  is  a  circular  embankment  with  a 
deep  ditch  on  the  inside.  The  central  area  is  one  hundred 
and  thirty-eight  feet  in  diameter,  and  contains  a  mound  in 
the  center  four  feet  high  and  thirty  feet  in  diameter.  There 
is  a  slight  depression  between  the  mound  and  the  ditch. 
The  gateway  is  thirty  feet  wide.  Carriages  may  enter  at  the 
£;ateway  and  drive  around  the  mound,  as  the  ditch  termi- 
Hates  on  each  side  of  the  gateway.  The  ditch  is  sixty  feet 
wide  and  ten  and  a  half  feet  deep;  the  embankment  is 
sixty-three  feet  wide  at  the  base  and  nine  feet  high,  and  the 
entire  diameter  of  the  circle  is  three  hundred  and  eighty- 
four  feet. 

When  I  first  visited  these  works,  which  go  by  the  name 
of  the  "  Mounds,"  there  was  growing  upon  the  embankment 
a  great  many  large  forest  trees,  from  one  foot  to  four  feet  in 
diameter.  Several  large  walnut  trees  have  since  been  cut 
off;  with  that  exception  the  work  still  remains  covered  with 
a  growth  in  no  respect  differing  from  the  adjoining  forest, 

[9— State  Geol.] 
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and  the  embankment  and  ditch  are  in  as  good  a  state  of 
preservation  as  when  abandoned  by  the  builders. 

Fig.  B  is  238  feet  S.  30''  E.  of  the  center  of  A,  is  33  feet 
across  and  has  two  gateways;  the  bank  is  two  and  a  half 
feet  high  and  has  no  ditch. 

Fig.  C  is  710  feet  S.  20°  W.  from  the  center  of  A,  is  100 
feet  in  diameter,  has  a  bank  which  shows  in  the  woods  two 
feet  high,  and  a  gate  ten  feet  wide.  The  public  road  runs 
through  this  circle,  and  has  obliterated  the  greater  part. 

Fig.  D  is  475  feet  S.  39°  W.  from  center  of  A,  is  126  feet 
in  diameter,  has  a  bank  two  and  a  half  feet  high,  with  a 
slight  ditch  on  the  inside;  the  central  area  is  fifty  feet  in 
diameter,  and  the  entrance- way  fifteen  feet  across. 

Fig.  E  is  245  feet  S.  84°  W.  from  center  of  A ;  extreme 
length  106  feet;  thirty-six  feet  across  the  widest  part,  thirty- 
three  feet  across  the  narrow  end,  and  twenty-seven  feet 
across  the  constricted  part  of  the  figure ;  has  a  slight  ditch 
on  the  inside  of  the  embankment,  which  is  from  0  to  2  feet 
high ;  no  visible  gateway  or  entrance. 

Fig.  H  is  325  feet  N.  70°  W.  of  center  of  A;  has  an 
extreme  length  of  181  feet;  is  122  feet  across  the  wider 
end,  115  feet  across  the  narrow  end,  and  fifty-seven  feet 
across  the  constricted  part;  the  central  area  is  ninety-five 
feet  long,  and  has  a  varying  width  of  from  ten  to  thirty 
feet;  the  wall  is  from  one  to  six  feet  high,  with  a  ditch  on 
the  inside — now  partly  filled  but  still  plainly  visible;  evi- 
dences of  a  small  mound  on  the  western  end  of  the  central 
area  are  still  traceable. 

Fig.  I  is  552  feet  N.  70°  W.  from  the  center  of  the  large 
•circle  A;  it  is  a  plain  circular  embankment  thirty-six  feet 
in  diameter,  with  a  wall  two  and  a  half  feet  high ;  with  no 
visible  ditch  or  entrance-gate;  near  the  center  is  a  slight 
mound,  thirteen  feet  in  diameter. 
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Qronpe  of  ancient  earthworks  near  Anderson,  Madison  county, 
Indiana,  on  section  16,  townahip  9,  range  8.    1  inch>»250  feet. 
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I'ig.  K  is  662  feet  N.  71^  W.  of  the  center  of  A ;  it  is  a 
plaia  circle^  with  wall  two  feet  high;  no  ditch  or  central 
mound. 

These  interesting  works  are  located  on  the  south  side  of 
White  river,  on  a  bluff  seventy-five  feet  above  the  water* 
At  the  base  of  this  bluff — which  is  composed  of  gravely 
sand,  and  claj — there  are  several  bold,  running  springs  of 
chalybeate  water.  As  this  water  possesses  valuable  hygienic 
properties,  the  analysis  is  here  given : 

ANALYSIS  OF  WATEB  FROM  SPBFNG  AT  THE  "  MOUNDS,"  HEAB 

ANDERSON,  INDIANA. 

Bold,  running  spring;  cold  and  clear;  strong  inky  taste | 
bubbles  up  through  sand;  no  appearance  of  escaping  gases} 
decidedly  alkaline  reaction. 

Oniai  ia^n  ImportM  Gate. 

Insoluble  eilicates^ 1.6580 

Oxide  of  iron .7287 

Lime 8.1610 

Alamina.. traoe 

Magnesia trace 

Sulphuric  acid 2.7500 

Carbonic  acid,  combined^ 7.1070 

Iodine trace 

Alkalies trace 

Loss  and  undetermined 3.5953 

Total  in  one  l^allon 24.0000 

Per  Cent. 

Total  gas  in  an  imperial  gallon 13.580 

Free  carbonic  acid 6.473 

The  above  constitutents  are  probably  combined  as  follows  i. 

Bicarbonate  of  lime 10.898 

Carbonate  of  protoxide  of  iron *  1.177 

Sulphate  of  lime 6.672 

Insoluble  silicates 1.658 

Magnesia trace 

Alumina trace 

Alkalies.. traise 

Iodine trace 

Loss  and  undetermined 3.595 

Total   24.000 
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This  18  a  very  pure  calcio  chalybeate  water,  a  fine  tonio 
and  alterative,  and  is  admirable  for  persons  laboring  under 
general  debility  and  dyspepsia. 

The  location  is  all  that  could  be  desired  for  a  watering- 
place  and  resort  for  health.  The  antiquities  will  furnish  a 
never-ending  interest  to  those  who  like  to  study  the  works 
of  past  generations  of  men. 

On  the  same  section  of  land,  but  half  a  mile  fitrther  up 
the  river,  and  on  the  same  side  of  the  stream,  there  is 
tinother  cluster  of  earthworks  that  are  of  nearly  equal 
interest ;  in  fact,  the  principal  work  A,  on  plate  K*,  is,  in 
some  respects,  more  remarkable  than  the  large  circle  on 
plate  £.  The  outline  is  of  irregular  shape — constricted  on 
one  end  and  at  the  sides ;  at  the  other  end  there  is  a  gate- 
way (d)  nine  feet  wide,  protected  by  two  small  mounds  (b 
and  c),  now  about  four  feet  high.  The  wall  is  thirty  to 
ihirty-five  feet  wide  at  the  base,  and  about  four  feet  high; 
ditch  eight  feet  wide.  A  central  line  through  the  longer 
way  is  N.  67^  E.  and  296  feet  long;  it  is  160  feet  across 
at  the  widest  and  150  feet  across  at  the  narrowest  part — 
near  the  middle.  With  the  exception  of  the  two  mounds 
at  the  gateway,  which  lie  on  the  cultivated  side  of  a  section 
fence,  and  have  been  cut  down  by  the  plow,  the  remainder 
of  this  antiquity  is  in  as  good  state  of  preservation  as  when 
deserted  by  its  original  occupants.  Large  trees  are  growing 
over  it,  and  the  underbush  is  so  thick  that  it  was  difficult  to 
obtain  accurate  measurements;  in  £Eict,  there  is  hardly  a  stick 
of  timber  amiss  over  the  ruins. 

The  works  represented  on  plate  Ff  are  near  that  last 
described.  A  is  a  plain  circle,  150  feet  in  diameter;  it  lies 
in  a  cultivated  field,  and  is  being  fast  obliterated.  B,  on  the 
same  plate,  is  in  a  tolerable  state  of  preservation;  its  longer 
diameter  is  106  feet,  and  forty-eight  feet  across  either  end 
4nd  is  slightly  constricted  at  the  middle ;  wall  about  two 
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feet  high;  ditch  on  the  inside  fiflteen  feet  wide;  gateway 
(c)  is  fifteen  wide.  The  part  on  the  east  side  of  the  section 
line  lies  in  a  woods^  and  is  very  well  preserved.  On  the 
west  side  of  the  fence  the  land  is  cultivated,  and  the 
embankment  is  fiist  being  destroyed.  These  works,  with 
that  on  plate  K,  are  close  to  the  bluff  of  the  river,  which 
is  here  also  composed  of  glacial  drift,  and  is  seventy-five 
feet  above  the  water. 

The  largest  walled  enclosure  in  the  State  is  situated  near 
the  town  of  Winchester,  in  Eandolph  county.  It  is  figured  in 
Squier  and  Davis'  Antiquities  of  the  Mississippi  Valley,  but 
as  that  plat  was  inaccurately  made  it  is  reproduced  here,  page 
137,  from  actual  measurements  made  by  Dr.  G.  M.  Levette,  It 
contains  thirty-one  acres,  and  a  good  portion  of  it  lies  within 
the  boundary  of  the  Randolph  county  fair  ground,  the^ 
remaining  portion,  with  the  exception  of  the  public  road* 
way  on  the  west  end,  lies  in  cultivated  fields,  so  that  the 
whole  work  is  in  a  fair  way  to  be  obliterated.  There  are 
two  gateways,  one  on  the  eastern  end,  twelve  feet  wide,  and 
has  no  defenses,  Sugar  creek  and  the  intervening  bluff  prob- 
ably being  deemed  sufficient,  but  at  the  west  end  there  is  an 
embankment  in  the  shape  of  a  half  circle  which  overlaps 
the  gate  and  complicates  the  passage-way.  The  enclosure 
is  in  the  shape  of  a  parallelogram  with  curved  angles;  the 
sides  are  1,320  feet  long,  and  the  ends  1,080  feet  There  is 
a  mound  in  the  centre  100  feet  in  diameter  and  nine  feet 
high.  When  the  horses  are  trotting,  at  &ir  times,  thia 
mound  is  covered  with  spectators,  as  it  commands  a  view  of 
the  entire  track.  I  once  had  the  pleasure  of  witnessing  a 
spirited  trot  from  the  top  of  this  mound.  The  walls  of  the 
enclosure  are  from  eight  to  nine  feet  high  where  they  have 
not  been  disturbed  by  the  plow.  A  cross-section  of  the 
half-circle  at  the  west  gate  is  shown  on  the  plate;  it  has  a 
alight  ditch  on  the  inside,  also  a  cross-section  of  the  maia 
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wall  which  has  no  fos^e.  You  will  perceive  that  the  loca-^ 
tion  for  this  large  and  remarkable  work  was  selected  with 
due  regard  to  protection  against  the  sudden  attack  of  an 
enemy.  It  is  at  the  junction  of  Sugar  creek  and  White 
river^  which  affords  protection  on  two  sides,  and  the  mound 
in  the  centre  served  as  a  look-out  station. 

Mounds  are  found  in  all  the  northern  counties,  along  the 
streams  and  on  the  borders  of  small  lakes,  and  Lake 
Michigan. 

Dr.  T.  S.  Arthur,  of  Portland,  Jay  county,  has  been 
Actively  engaged  for  some  years  in  collecting  archaBologioal 
relibs,  and  his  collection  is  now  very  large,  and  comprises 
many  objects  of  special  interest.  Colonel  R.  S.  Robertson^ 
of  Fort  Wayne,  is  an  active  member  of  the  State  Arch»o- 
logical  Society;  he  has  a  choice  collection  of  relics  and  a 
valuable  library  of  works  on  pre-historic  races.  J.  Wes. 
McBride,  of  Waterloo,  and  G.  C.  Glatte,  of  Kendallville, 
are  also  enthusiastic  collectors  of  relics,  and  each  has  his 
well-filled  cabinet.  Mr.  Cheshire,  of  Lake  county,  has 
made  a  collection  of  mound  relics  of  his  district,  and  pos- 
sesses some  rare  things.  The  High  School  at  Laporte  has' 
also  a  large  collection  of  objects,  mostly  taken  from  mounds 
in  the  county. 

My  reports  have  always  contained  some  account  of  the 
archaology  of  the  State,  which,  together  with  the  establish- 
ment of  a  State  Archseological  Society,  has  given  an  impetus 
to  this  branch  of  study,  so  that  collectors  have  sprung  up  in 
nearly  every  county,  and  they  are  materially  aiding  in 
making  known  all  that  remains  of  its  archaeology. 

The  address  which  I  delivered  before  the  State  Arch»o- 
logical  Society  in  1877  has  not  been  published,  and  I  have 
thought  that  it  would  not  be  out  of  place  to  give  it  to  the 
public  in  this  report. 
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Anchient  earthwork  near  Wipches- 

ter,  Bandolph  county,  Ind. 
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ABCHiBOLOQY. 

(Address  dellTered  before  the  State  Archvological  Sodetf ,  at  Indianapolis,  October  1^ 

1877,  by  E.  T.  Cox.] 

Oe$Ulemen  of  the  State  Archadogioal  Asaociation  of  Indiana : 

It  is  the  duty  of  the  president  of  this  association  to  deliver  an  address 
at  the  annual  meeting  of  its  members  upon  such  subjects  as  are  prescribed 
by  its  organic  laws  for  special  study. 

I  regret  exceedingly  that  my  duties  have  been  of  such  a  character  Iha^. 
until  within  the  last  three  or  four  days,  no  time  could  be  spared  for  tha 
preparation  of  this  address,  and  I  fear  that  what  I  have  to  say  will  fall 
far  short  of  your  expectations. 

No  department  of  natural  history  is,  at  this  time,  receiving  more  atten- 
tion from  the  votaries  of  setence  and  thoughtful  readers  than  that  which 
pertains  to  man  and  his  antiquities.  Indeed,  so  familiar  are  its  studenta 
with  the  present  status  of  anthropology  that  it  will  be  difficult  for  me  t* 
present  novel  facts  in  research  or  new  channels  of  thought  worthy  of  tho 
attention  of  a  body  of  such  able  co-laborers.  I  crave  your  indulgence^ 
therefore,  if  some  parts  of  my  address  should  prove  to  be  devoid  of  special 
interest. 

Matter  and  life  are  universal.  The  solar  system,  as  well  as  all  other 
heavenly  bodies,  is  the  result  of  simple  substances  aggregated  into  com- 
pound substances.  These  complex  bodies  forming  the  universe  are  pro- 
duced by  the  affinity  or  affection  which  certain  elementary  and  compound 
substances  have  for  each  other,  and  the  process  of  evolution  in  the  mineral 
kingdom,  as  well  as  in  the  organic  world,  is  in  constant  operation. 

Organized  matter,  or  life,  results  from  the  combination  of  the  fewest 
number  of  simple  substances,  namely:  carbon,  hydrogen,  oxygen  and 
nitrogen.  These  four  elements  constitute  the  chief  part  of  all  oiganieed 
tissues.  Woody  fibre,  sugar,  starch,  gum,  fat,  oils  pud  many  organic 
acids  contain  only  three:  carbon,  hydrogen  and  oxygen,  yet  I  must  not 
omit  to  mention  that  in  organized  matter  a  small  per  cent,  of  other  ele- 
ments ia  found ;  such  as  phosphorus,  sulphur,  calcium,  potassium,  sodium^ 
magnesium,  silicon,  and  some  others,  but  the  chief  mass  of  plants  and 
animals  are  formed  of  the  four  elements  first  mentioned.  The  fourteen 
or  fifteen  elements  which  constitute  the  principle  mass  of  the  mineral 
world  are  almost  the  same  which  occur  in  organised  matter,  the  diffisrenoe 
being  chiefly  this:  that  in  inorganic  nature  the  predominant  elementi^ 
nearly  in  the  order  of  their  abundance,  are  oxygen,  hydrogen,  nitrogeiv 
■ilicon,  chlorine,  sodium,  aluminum,  carbon  and  iron,  after  which  follow 
potassium,  calcium,  magnesium,  sulphur,  phosphorus,  iodine  and  fluorine^. 
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while  in  the  organic  departments  the  order  is  nearly  as  follows:  carbon^ 
hjdrogen,  nitrogen,  potassiaoi,  calciam,  phosphorus,  silicon,  sulphar^ 
•odium,  magnesium,  chlorine,  iron,  iodine  and  fiuorine. 

From  this  it  will  be  apparent  that  no  essential  distinction  can  be  made 
between  inorganic  and  organic  bodies  founded  on  the  nature  of  the  elements- 
concerned  in  their  production. 

Since  spectrum  analysis  has  revealed  the  presence  of  these  elementary 
substances,  common  to  organized  bodies,  in  the  stars,  sun  and  all  of  its^ 
dependent  planets,  how  can  we  doubt  the  existence  of  life  in  some  form 
throughout  the  univerBe.  The  heavenly  bodies  which  come  to  us  in  the 
shape  of  meteorites  are  in  many  instances  found  to  contain  graphite,  a 
form  of  carbon  most  likely  due  to  the  destruction  of  organised  matter  in 
some  form  or  other. 

The  law  of  change  pervades  all  nature,  and  there  appears  to  be  no  suck 
thing  as  stability.  The  solid  crust  of  our  globe  and  the  life  evolved  upon 
it  when  passed  in  review  before  the  eye  of  the  earnest  student  of  nature 
presents  an  ever-changing  panorama  from  old  to  new  forms  of  life,  and 
though  we  are  not  able  to  assign  specific  dates  in  the  history  of  progress, 
from  the  lowest  forms  to  the  earliest  traces  of  man,  geology  has  pointed 
out  the  way  by  which  relative  records  may  be  established. 

If  we  dig  down  into  the  earth  beneath  our  feet,  we  find  that  it  is  com- 
posed of  layers  of  many  kinds  of  stone,  resting  upon  unstratified,  crystal- 
line rocks — the  so-called  archean  rocks,  which  form,  as  it  were,  the  back- 
bone of  the  earth.  The  superstructure  of  stratified  rocks  were  formed  by 
the  destraction  of  older  rocks,  and  once  lay  at  the  bottom  of  the  ocean  in 
the  condition  of  mud  or  ooze.  The  sedimentary  rocks,  so  formed,  nre  of 
Tery  g^at  thickness,  since  we  are  able  to  deduce  not  less  than  ten  miles- 
by  measuring  from  the  top  of  mountain  peaks  to  the  bottom  of  deep  sea 
floandings,  while  the  aggregate  thickness  of  the  earth's  crust  within  th» 
reach  of  the  geologist  may  be  set  down  as  twice  this  amount. 

A  close  study  of  this  crust,  composed  of  stratum  upon  stratum  that 
enfold  the  earth  like  so  many  successive  rings  of  growth,  reveals  a  most 
wonderful  history,  for  they  are  largely  made  up  of  the  petrified  skeletons 
•f  the  denizens  of  an  ancient  ocean.  The  bottom  layers  were  necessarily 
formed  first,  and  are  therefore  the  oldest  in  time;  they  likewise  contain 
•Id  forme  of  life,  most  of  which  have  long  since  been  lost  to  the  world-— 
•o  that,  step  by  step,  as  we  ascend  in  the  series,  new  types  of  life  are  met 
with,  and,  by  successive  epochs  we  finally  pass  through  eozoic  or  dawn  of 
life,  paleozoic  or  ancient  life,  mesozoic  or  middle  life,  to  cenosoic  or 
recent  life.  These  are  simply  great  divisions  of  the  earth's  stony  crusty 
like  dividing  a  column  into  lower,  middle,  and  upper  parts,  and  will  scrv* 
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oor  present  parpoees  of  pointing  out  the  vast  time  required  for  the  accn- 
•mnlafcion  of  such  a  mass  of  sedimentary  matter,  and  the  long  enduranoa 
of  life,  in  one  form  or  another,  on  the  globe. 

Ljell,  in  his  Principles  of  Geology,  has  undertaken  to  furnish  datum 
ior  ascertaining,  approximately,  the  length  of  time  required  to  form  a 
given  amount  of  strata,  by  measuring  the  quantity  of  sediment  annually 
brought  down  by  the  Mississippi  river  and  deposited  in  the  area  of  12,800 
square  miles  comprising  the  delta.  "Borings  near  New  Orleans  have 
^one  to  the  depth  of  600  feet  in  these  fluviafcile  deposits,  and  the  average 
depth  was  assumed  to  be  528  feet,  or  the  tenth  of  a  mile.  The  quantity 
of  solid  matter  brought  down  annually  by  the  river  is  given  at  3,702,- 
768,400  cubic  feet,  and  the  accumulations  of  the  whole  deposit  must  hava 
taken  67,000  years."  Yet,  this  deposit  made  by  the  Mississippi  river 
jrepresents  but  a  mere  fraction  of  geological  history,  and  belongs  to  the 
Quaternary  or  modern  epoch.  It  will  serve,  however,  to  prepare  your 
•minds  for  the  reception  of  a  chronology  which,  though  we  can  not  fix  the 
exact  date  of  the  beginning,  is  absolutely  demanded  at  the  yerj  thresh- 
liold  of  the  earth's  history. 

In  tracing  the  history  of  mankind,  back  or  down  the  stream  of  time^ 
various  systems  of  classification  have  been  proposed,  having  for  their 
object  the  division  of  the  subject  into  distinct  periods. 

Sir  John  Lubbock  recommends  a  division  of  pre-historic  archeology 
into  four  great  epochs : 

1.  Paleolithic  (ancient  stone  period),  that  of  the  Drift,  when  man 
ahared  the  possession  of  Europe  with  the  cave  bear,  the  woolly  haired 
rhinoceros  and  other  extinct  animals. 

2.  Neolithic  (polished  stone  age),  a  period  characterized  by  beautiful 
weapons  and  instruments  made  of  flint  and  other  kinds  of  stone,  but  with- 
•ttut  a  trace  of  any  knowledge  of  metals  except  gold,  which  appeai:^  to 
have  been  used  sometimes  for  ornaments. 

3.  Bronze  Age,  in  which  bronze  was  made  for  arms  and  cutting  inatm- 
ments  of  all  kinds. 

4.  Iron  Age,  in  which  that  metal  had  superseded  bronze  for  arma^ 
axes,  knives,  etc.,  bronze,  however,  still  being  in  common  use  for  ornar 
4nents  and  frequently  for  the  handles  of  swords  and  other  arms,  though 
never  for  blades.* 

These  divisions  are  more  strictly  applicable  to  European  Archeology 
ihan  to  that  of  America,  for  during  pre-columbian  times  man  on  this 
continent  had  not  advanced  beyond  the  second  or  neolithic  age. 


*"F)re-historic  TimeB."    Sir  John  Lubbock. 
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There  can  be  no  donbt  that  primitiTe  man  was  a  cannibal,  acaroelx 
more  elevated,  in  a  moral  senae,  than  the  beaets  which  sarroanded  him, 
and  he  was  long  devoid  uf  a  knowledge  of  all  bat  the  simplest  forms  of 
arty  and  was  taught  bj  neoeasitj  to  clutch  a  stick  or  anwrought  stone  as 
implements  of  defense  or  offenae,  or  with  which  to  crush  roots  or  crack 
nuts  for  food. 

Indeed,  this  was  the  condition  of  the  inhabitants  of  Australia  when 
that  continent  was  first  discovered  hj  Europeans.  While,  therefore,  we 
may  justly  regard  these  four  ages  as  natural  steps  through  and  by  which 
mankind  have  progressed  from  the  simplest  to  the  present  grand  achieye* 
ments  of  art,  yet  the  fact  can  not  be  overlooked  that  this  progress  was  not 
uniform  over  the  entire  globe,  and  that  from  the  present  civilisation  of 
Europe  and  the  United  States  we  may  point  to  vast  regions  of  country 
peopled  by  native  races  in  the  lowest  stage  of  savagery,  **  people  who  have 
not  conceived  the  art  of  fashioning  a  stone  or  shaping  a  bow." 

In  digging  up  the  bottoms  of  many  of  the  caves  which  abound  in 
France,  Belgium  and  Spain,  the  remains  of  man,  associated  with  th» 
bones  of  extinct  animals,  flint  flakes,  arrow  points  and  stone  knives,  have- 
from  time  to  time  been  found.  In  some  instances  these  remains  were 
found  buried  beneath  a  solid  floor  of  stalagmite  of  very  great  thickness, 
and  covered  up  by  many  feet  of  cave-earth,  (red-ferruginous  clay),  which 
is  again  overlaid  by  another  stalagmitic  floor  and  cave-earth. 

Dr.  Charles  C.  Abbott,  of  Trenton,  New  Jersey,  has  for  some  years  past 
been  finding  large  numbers  of  palnolitliic  implements  in  the  glacial  drift 
which  forms  the  lower  terrace  of  the  valley  on  the  north  aide  of  the  Dela^ 
ware  river.  The  deposit  is  twenty  to  thirty  feet  above  the  freshets  of  the 
river,  and  extends  beneath  the  bed  of  the  stream.  It  is  composed  of  large 
boulders,  pebbles  and  sand,  many  of  which  are  from  archcan  beds  which 
lie  beyond  the  borders  of  the  State.  Though  unable  to  find  here  any 
traces  of  glacial  striation  on  the  boulders  or  pebbles,  Dr.  Abbott  considers 
the  deposit  similar  to  the  drift  seen  in  other  parts  of  the  State,  where 
striation  and  grooves  are  prevalent,  and  clearly  point  to  glacial  origin* 
The  implements  are,  from  their  form,  called  *' turtle-back"  celts. 

Prof.  F.  W.  Putnam'  nlt«o  visited  the  locality  where  these  implements 
are  found,  and  informed  me  that  he  saw  numbers  of  the  "turtie-bnck'* 
celts  sticking  out  of  the  drift,  where  they  are  exposed  by  cutting  away 
several  feet  from  the  face  of  the  cliff,  going  to  prove  that  they  were  not 
brought  from  near  the  surface  by  the  sliding  of  the  bank. 

Prof.  N.  S.  Shaler,  State  Geologist  of  Kentucky,  sulwequently  visited, 
the  locality,  and  while  corroborating  the  tCFtiniony  of  Dr.  Abbott  and 
Prof.  Putnam  that  the  implements  were  in  place,  could  not  sntinfy  his. 
mind  that  the  rounded  pebbles  and  boulders  belonged  to  the  glacial 
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'«poch.  This  very  important  diseoyerj  of  hnman  implements  in  the  drift 
deposits  of  New  Jersej,  by  Dr.  Abbott,  tends  to  strengthen  the  evidence  in 
regard  to  finding  a  human  skull  in  the  glacial  deposits  of  California. 

Though  there  are  highly  probable  accounts  of  finding  the  remains  of 
man  in  the  Pliocene  deposits  of  America  and  P^urope,  the  evidence  is  not 
clearly  such  as  will  satisfy  the  strictest  demands  of  science.  We  may, 
'therefore,  look  upon  the  cave-dwellers,  who  were  cotemporaries  of  tha 
extinct  elephant,  woolly-haired  rhinoceros,  hippopotamus,  cave-bear,  etc., 
as  the  most  ancient  man,  and  they  ante-date  the  dog  and  other  domestic 
animals. 

The  cave-dwellers  were  probably  followed  by  the  mound-builders  and 
the  constructors  of  earth  and  stone  circles;  and  if,  at  any  period,  univer- 
sal man  exhibited  but  one  status,  it  might  justly  be  claimed  for  the 
mound-builders'  age — tumuli,  or  mounds,  being  found  in  Egypt,  Turkey, 
Arabia,  India,  China,  Germany,  England;  indeed,  in  all  countries  of 
"  Europe,  North  and  South  America.  Stone  circles  are  reported  even  in 
Australia,  where  the  lowest  type  of  man  is  found,  and  they  are  also  seen 
in  Japan. 

Mr.  Shuze  Isawa,  a  native  of  Japan,  who  read  a  paper  on  the  origin  of 
the  Japanese  people  at  the  Nashville  meeting  of  the  A.  A.  A.  S.,  informed 
me  that  the  Japanese  always  built  a  mound  when  an  Emperor  died.  Mr. 
Isawa  stated,  in  his  paper,  that  the  Japanese  people  came  from  India,  and 
found  the  island  inhabited  by  a  race  of  savages.  These  savages  were 
driven  to  the  north  part  of  the  island,  where  a  remnant  of  the  race  ar» 
>«till  to  be  found. 

Notwithstanding  this  universality  of  tumuli  and  stone  and  earth  circles, 
I  think  we  may  justly  claim  North  America  as  pre-eminently  the  home 
of  the  mound-builder.  Here  his  works  are  seen  in  greatest  numbers,  and 
culminated  in  the  (so  to  speak)  perfection  of  his  humble  but  laborious 
style  of  architecture,  when  we  consider  the  simple  tools  witli  which  the 
work  was  accomplished.  The  step  of  progress  in  art,  from  the  cave  men 
to  the  mound-bnilder8,^prevailed  only  with  a  branch  or  offshoot  from  the 
primitive  stock  of  men.  So  it  is  with  regard  to  all  other  races  who  show 
a  decided  progress  in  civilization  and  arts  up  to  the  present  time.  They 
are  the  results  of  so  many  developed  branches,  while  the  primitive  races 
are  still  in  the  lower  stages  of  savagery  and  barbarism  with  brains  as 
incapable  of  ratiocination  as  their  congeners  of  remote  ages.  In  this 
stage  they  will  continue  until  exterminated  by  the  spread  of  civilisation, 
with  which  they  are  unable  to  cope.  In  the  white  race  we  find  the  per- 
fection of  anatomical  and  physiological  development,  and  a  brain  that 
exceeds  that  of  ail  other  races  of  men  in  its  size  and  weight,  and  immeaa- 
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vrably  superior  to  them  in  its  refined  powers  of  thought  By  whateyer 
means  we  may  strive  to  elevate  the  Turanian  races,  and  however  apt  they 
may  be  in  accumulating  ideas  and  expressing  thought,  a  limit  is  soon 
reached,  and  no  amount  of  training  will  suffice  to  surmount  the  barriers 
to  progress  interposed  by  physiological  inabilities.  Each  race  in  its 
respective  sphere  may  continue  to  achieve  triumphs  in  progressive  arts, 
and  grow  more  and  more  perfect  in  knowledge,  yet  each  has  its  limit,  and 
that  limit  is  determined  by  organization. 

In  the  prosecution  of  our  investigations  of  the  antiquities  of  pre-historic 
man,  it  is  not  inappropriate  to  take  a  look  at  the  condition  and  differences 
which  are  apparent  in  his  living  representatives  of  to-day. 

Ethnologists  and  naturalists  divide  mankind  into  a  number  of  distinct 
races.  Cuvier  makes  but  three,  Pritchard  seven,  Agassis  eight,  Pickering 
has  as  many  as  eleven,  but  the  most  commonly  received  classification  is 
that  of  Blumenbach,  who  makes  five.  First  is  the  Caucassian,  or  white 
race,  including  the  greater  part  of  the  European  nations  and  western  Asia; 
Mongolian,  or  yellow  race,  occupying  Tartary,  China,  Japan  and  India; 
Ethiopian,  or  negro  race,  occupying  all  Africa  south  of  the  Sahara; 
American,  or  red  race, embracing  the  Indians  of  North  and  South  America; 
Malayan,  or  brown  race,  inhabiting  the  islands  of  the  Indian  arohipelago 
and  Australia. 

There  is  such  a  blending  of  characteristics  in  some  of  the  lower  races 
that  it  is  by  no  means  easy  to  establish  a  boundary  line  between  them, 
and  hence  the  diversity  of  opinion  in  the  classification. 

Prof.  Huxley,  with  that  clearness  of  thought  and  profound  researok 
that  characterizes  all  his  labors,  in  a  paper  read  before  the  International 
Congress  of  Pre-historic  Archeeology,  which  assembled  in  England  in  1868, 
divides  the  human  family  into  four  races,  and  I  take  the  liberty  of  repro- 
ducing entire  what  refers  to  this  point.  He. says:  "By  races  I  mean 
•imply  the  great  distinguishable  groups  of  mankind — such  groups  as  a 
naturalist  would  form  if  all  mankind  were  put  before  him  to  be  sorted 
according  to  their  physical  likenesses  and  unlikenesses.  And  by  distinct 
races  I  mean  tkose  which  do  not  grade  into  one  another,  except  under 
aoch  ciroumstanoes  as  make  it  certain,  or  at  any  rate  highly  probable,  that 
inter-breeding  has  taken  place. 

"The  number  of  races  in  this  sense  appears  to  me  to  be  small;  indeed,  I 
do  not  see  my  way  to  the  recognition  of  more  than  four,  which  I  shall 
«all  Australioid,  Negroid,  Mongoloid,  and  Xanthochroic  races. 

"The  characteristics  of  the  Australioid  are:  A  dark  complexion,  rang- 

'  ing  through  various  shades  of  light  tod  dark  chocolate  color;  dark  or 

black  eyes;  the  hair  of  the  scalp  black,  neither  coarse  and  lank,  nor  crisp 
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and  W00II7,  but  Boft^  silky  and  wavj;  the  skull  always  belonging  to  the- 
dolichocephalic  group,  or  having  a  cephalic  index  of  less  than  0.8. 

'*  Under  the  head  of  Negroid  race  are  included  ihose  people  who  have 
dark  skins  ranging  from  yellowish  brown  to  what  is  usually  called  black; 
dark  or  black  eyes;  dark  or  black  hair,  which  is  crisp,  or  what  is  usually 
called  woolly  ih  texture;  with  very  rare  exceptions  these  people  are 
dolichocephalic. 

"In  the  Mongolian  race  the  complexion  ranges  from  brownish  yellow 
to  olive;  the  eyes  are  dark,  usually  black;  the  hair  of  the  scalp  black, 
long,  coarse  and  straight;  that  of  the  body  remarkably  scanty;  the  pro- 
portions of  the  skull,  so  constant  in  the  two  preceding  races,  vary  in  thia 
from  extreme  dolichocephalic  to  extreme  brachyoephalic. 

'* Finally,  in  the  Xanthochroic  race  the  complexion  is  very  fair;  the 
eyes  are  blue  or  gray;  the  hair  yellow  or  yellowish-brown.  In  this  race 
again  the  skull  ranges  through  the  whole  scale  of  its  varieties  of  propor- 
tion from  extreme  breadth  to  extreme  length." 

All  other  forms  of  mankind  he  considers  lie  between  some  two  of  theoe 
primary  stocks. 

"The  Australioids  include  only  the  inhabitants  of  Australia,  and  are 
not  found  in  any  of  the  neighboring  islands.  But,  in  the  Dekkan,  which 
is  bounded  on  the  north  by  the  valley  of  the  Qanges,  Indus,  and  Himma- 
laya  mountains,  and  on  the  east  and  west  by  the  sea,  there  is  a  people — the 
Coolies  of  East  India,  which,  though  they  have  undergone  considerable 
change  by  intermixture  with  an  invading  arianised  population,  are,  he 
thinks,  clearly  referable  to  the  Australioids.  While  the  inhabitants  of 
Malacca  and  the  Andaman  islands  are  not  considered  sufficiently  distinct 
to  form  a  separate  race  from  tlie  true  negro  who  inhabits  Africa  south  of 
the  Sahara,  he  has  applied  to  them  the  name  of  Negritos. 

"  The  Mongolians  have  their  most  prominent  home  in  Central  Asia^ 
and  extend  from  thence  to  Lapland,  and  the  Arctic  Circle  on  the  north, 
west  and  north;  to  North  Bindostan  on  the  south  to  the  Malay  archipelago 
on  the  east;  on  the  east  to  China,  and  thence  over  the  whole  of  the  Pacific 
islands  (except  those  occupied  by  Negritos),  in  the  extreme  northeast  to 
America,  and  then  through  its  whole  length  and  breadth. 

"The  Xanthochroi  inhabit  a  much  smaller  area  of  the  earth's  surface 
than  tlie  Mongoloids.  Their  center  being  in  Central  Europe,  whence  they 
extend  into  Scandanavia  and  the  British  islands  on  the  northwest  They 
extended  their  wanderings  over  the  great  plains  of  Northern  Asia  to  tbo 
frontier  of  China,  and  are  traceable  southward  into  Syria,  and  in  a  frag- 
mentary fashion  through  Northern  Africa  to  the  islands  of  the  westera 
coast,  while  eastward  they  occur  as  far  as  Northern  Hindostan."* 

^Keport  Inlerzuitioual  Congreca  Pre-hlsturic  Archeology,  18C8. 
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The  manner  in  which  these  ra(y»  dispersed  themselTes  from  specific 
•entree  to  their  present  habitats,  is  a  matter  of  very  great  interest.  It  ia 
general I7  belieyed  that  the  Mongoloid,  or  Indians  of  America,  came  from 
Asia  by  way  of  the  Aleutian  islands,  bat  it  is  far  more  difficult  to  onder- 
■land  how  the  Anstralioid  people  found  their  way  to  the  Dekkan,'and  the 
N^roA  to  the  islands  of  Polynesia,  that  are  peparated  by  "  broad  and 
fltormy  seas,  when  their  only  known  means  of  navigxttion  was  a  rude  raft,** 

Mr.  A.  R.  Wallace,  President  of  the  biological  section  of  the  British 
Aaaociation,  in  his  address  at  the  Glasgow  meeting,  in  September,  1877^ 
among  other  points  of  interest  bearing  on  the  subject  before  us,  says  thut 
^  while  all  modern  writers  admit  the  great  antiquity  of  man,  most  of 
them  maintain  the  very  recent  development  of  his  intellect,  and  will 
hardly  contemplate  the  possibility  of  men  equal  in  mentiil  capacity  t» 
ourselves  having  existed  in  pre-historic  times."  The  weakness  of  this 
argument,  he  says,  has  been  shown  by  Mr.  Albert  Mott,  in  hirt  *Wery  orig- 
inal but  little  known  presidential  address  to  the  Literary  and  Philosoph- 
ical Society  of  Liverpool,  in  1873,"  in  which  he  maintains  that  "our  most 
distant  glimpses  of  the  past  are  still  of  a  world  peopled  as  now  with  men 
both  civilized  and  savage,"  and  "that  we  have  often  entirely  missed  the 
past  by  supposing  that  the  outward  signs  of  civilization  must  always  be 
the  same,  and  must  be  such  ax  are  found  among  onmrlves"  In  support 
of  these  views  Mr.  Mott,  as  quoted  by  Mr.  Wallace,  calls  attention  to  the 
existence  of  gigantic  stone  images,  now  mostly  in  ruins,  often  thirty  or 
forty  feet  high,  and  formed  of  stone,  some  of  which  must  weigh  over  one 
hundred  tons.  The  Easter  Islands,  he  says,  on  which  these  images  are 
seen,  are  more  than  two  thousand  miles  from  South  America  and  twe 
thousand  miles  from  Marquesas  and  more  than  one  thousand  from  the 
Gambler  Islands.  It  has  only  an  area  of  thirty  square  miles.  The  exist- 
ence of  such  works,  Mr.  Mott  says,  "implies  a  large  population,  abundance 
of  food  and  an  established  government,"  and  to  maintain  all  of  which,  he 
thinks,  "necessarily  implies  the  power  of  regular  communioition  with 
larger  islands  or  continents,  the  arts  of  navigation,  and  a  civilization  much 
higher  than  now  exists  in  any  part  of  the  Pacific."  Very  similar  remains 
in  other  islands  scattered  widely  over  the  Pacific,  Wallace  says,  adds 
weight  to  this  argument. 

"While  there  is  little  room  to  doubt,  as  I  have  already  stated,  the  exist- 
ence of  various  stages  of  civilization  in  pre-liistoric  times,  yet  we  must 
admit  that  if  the  Pacific  Islanders  ever  possessed  the  art  of  navigating 
broad  seas  and  carrying  on  commerce  from  island  to  island,  or  with  the  con- 
tinents, they  must  have  lost  it  before  losing  the  art  of  fashioning  the  noft 
coral  rock  into  images,  si  nee  Capt.  Cook  mentions  that  on  some  of. the  islands 

[10— Geo.  Report.] 
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these  images  were  being  constructed  at  the  time  of  his  yisit^  and  the 
•canoe  constituted  their  only  means  of  ocean  trade.  But  it  may  be  well  to 
state  here,  that  it  is  very  singular,  in  his  special  mention  of  Mr.  Mott's 
lecture,  Mr.  Wallace  overlooked  the  fact  that  Mr.  J.  H.  Lampry  read  a 
paper,  in  1868,  before  the  British  meeting  of  the  Pre-historic  Congress  of 
Archseology,  in  which  he  calls  attention  to  the  antiquities  in  the  Easter 
and  other  South  Sea  islands  as  a  proof  that  "in  ancient  times  these  eeas 
may  have  been  traversed  in  all  directions  by  a  race  of  men  of  high  intel- 
ligence, great  physical  endurance,  capable  of  patient  toil  in  the  accomp- 
lishment of  great  works,  whose  scant  remains,  simple  as  they  are  in  form, 
are  not  destitute  of  that  mystic  rythm  in  arrangement  which  at  once 
entitles  them  to  a  place  in  the  records  of  pre-historic  times." 

In  answer  to  Mr.  Wallace,  I  desire  simply  to  call  your  attention  to  the 
fact  that  ethnological  authorities  seem  now  disposed  to  agree  that  the 
aborigines  of  America  belong  to  the  Mongoloid  race  without  admixture 
of  other  races.    Admitting,  then,  that  the  latter  conclusion  is  perfectly 
tenable,  how  does  it  happen  that  the  builders  of  stone  images,  upon  stone 
terraces,  in  the  Polynesian  Islands,  by  a  people  who  are  of  the  Negrito 
type,  if  possessed  of  a  superior  knowledge  of  arts  and  skill  in  navigation, 
failed   to  leave  the  impress   of  their  race   upon  the  American  conti- 
nent?    It  is  a  little  singular,  also,  that  while  Terra  del  Fuego  and 
Patagonia  are  inhabited   by  man,  the  large  islands  of  the  Falkland 
group,  off  their  coast,  were  uninhabited;  so  with  the  Galapagos,  under 
the  equator,  while  numbers  of  inhabited  islands  in  the  Pacific  are  less 
favorable  for  man's  support.     I  do  not  believe  that  man  has  been 
degraded  from  a  higher  knowledge  of  art  to  a  lower,  nor  do  I  believe 
that  his  dispersion  over  the  Pacific  islands  and  the  American  continent 
«an  be  explained  by  a  passage  from  Asia  to  America  by  the  aid  of  the 
Aleutian  chain  of  islands  alone,  but  by  a  much  broader  and  more  extended 
area  of  land  which  in  pre-historic  times  connected  the  two  continents. 
For  the  existence  of  such  a  connection  we  need  not,  from  a  geological 
point  of  view,  go  farther  back  than  the  glacial  epoch,  when,  in  order  to 
spread  over  North  America  a  glacial  sheet  of  ice  reaching  as  far  south  as 
37^  of  latitude  required  an  elevation  of  the  region  to  the  north  that  would 
lay  bare  vast  areas  of  land  now  covered  by  the  waters  of  the  Pacific  ocean. 
And  it  is  to  geological  changes  in  the  physical  geography  of  the  earth 
that  we  must  mainly  look,  as  a  cause,  for  the  distribution  of  pre-historio 
men.    The  time  required  to  swell  the  population  of  America  from  a  few 
pairs  of  voluntary  or  involuntary  voyagers  to  its  aboriginal  magnitude 
could  scarcely  be  less  than  that  required  by  the  intervention  of  geograpical 
'Changes. 
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In  evidenoe  of  the  dow  rate  of  incre&fie  among  sayage  tribes  I  may  cite 
"die  accoonte  farnisiied  by  the  Jenuit  Fathers  who  settled  among  the 
Indians  of  the  Pacific  coast  soon  after  its  discovery  by  the  whites,  for  the 
purpose  of  converting  them  to  Christianity  and  instructing  them  in  agri- 
^coltare  and  other  industrial  pursuits.  They  state  that  debauchery,  tribal 
wars  and  exposure  of  infants,  through  neglect  of  the  mothers,  are  fast 
decimating  the  race.* 

In  r^ard  to  the  character  of  the  works  left  by  pre-historic  man,  whether 
in  Europe  or  America,  after  a  careful  study  of  what  has  been  written  on 
the  subject,  and  making  due  allowance  for  the  inaccuracies  of  detail  woven 
into  many  of  the  accounts  from  hearsay  traditions  of  the  savages,  I  have 
failed  to  see  in  the  antiquities  any  e^dence  of  a  higher  order  of  intellect 
er  mechanical  skill  than  is  to  be  found  in  the  tribes  now  living.  The 
massive  structures,  of  which  the  ruins  are  now  only  to  he  seen  in  New 
Mexico,  Arizona,  and  other  portions  of  the  Eocky  Mountain  region, 
Mexico,  Central  America  and  Peru,  while  impressive  in  size  and  remark- 
able for  the  amount  of  labor  required  for  their  completion,  do  not  surpass 
•r  equal  for  comfort  and  the  moral  development  of  the  people,  the  present 
mdobe  houses  to  be  found  in  some  of  the  existing  Pueblo  tribes  of  North 
America. 

In  studying  the  ancient  Pueblos,  we  must  discard  as  totally  worthless 
the  grossly  false  and  mythical  histories  published  of  the  conquest  of 
Mexico  by  Cortez,  Bernal  Diaz,  the  anonymous  conqueror,  and  other 
Spanish  writers.  They  were  subject  to  revision  by  the  seven  ecclesiastical 
censors  of  Spain,  and  made  to  glorify  the  church  and  to  magnify  the 
importance  of  the  empire,  vanquished  by  the  basest  treachery  and  cold- 
blooded massacres;  yet  these  so-called  histories  have  been  copied  and 
quoted  from  by  subsequent  historians,  eminent  as  scholars,  without  ques- 
tioning their  inaccuracies. 

We  are  indebted  to  Bobert  Anderson  Wilson,  author  of  the  "Conquest 
of  Mexico,"  for  a  complete  refutation  of  these  authors,  based  upon  a 
eareful  study  of  the  subject  and  a  survey  of  the  field  of  Cortex's  exploits. 
Instead,  therefore,  of  seeing  in  the  Aztecs  a  people  highly  advanced  in 
the  art  of  government  and  surrounded  with  luxuries,- indicative  of  refine- 
ment, we  must  look  upon  them  as  they  rcully  were,  naked  savages,  and  in 
no  way  differing  from  the  Pueblo,  or  town  Indians,  of  the  present  day. 

In  this  State  the  antiquities  we  have  to  deal  with  are,  so  far  as  at 
present  known,  earth  mounds,  stone  mounds,  earth  wall  enclosures  and 
•tone  wall  enclosures.  These  remarkable  monuments  of  an  extinct  people 
jDay  be  traced  from  Texas  to  Florida,  scattered  along  the  shores  of  the 
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Gal!  of  Mexico,  aod  extending  along  the  Atlantic  coaat  aa  far  north  aa- 
South  Carolina,  and  from  the  month  of  the  MiaaiflBippi  river  almoat  to  ite- 
hend-wateiv,  and  following  up  all  ita  tributariea,  and  their  innumerable- 
branchea,  to  the  aouthem  ahorea  of  the  great  lakea>    Indeed,  ao  abundant 
are  tliepe  antiquitiea  that  many  have  been  led  to  believe  that  the  people 
who  ooiiatructed  them  were  at  one  time  the  moat  numeroua  of  all  the- 
inhnbitanta  of  America.    Neither  hiatorj  nor  truatworthy  tradition  ca« 
fumisli  any  account  of  theae  antiquitiea,  and  all  effurta,  therefore,  t» 
define  the  usea  to  which  they  were  put,  beyond  the  fact  aubatantitted  by 
exploration,  that  aome  of  the  mounda  were  uaecl  aaaepulchers  for  the  dead^ 
ia,  in  my  opinion,  aheer  gnesawork.    From  the  fact  that  theae  antiquitiea^^ 
are  never  fouml  except  along  the  aea  ahore,  water  conrseR,  or  by  the  aide 
of  lukoa  or  living  apringa  of  water  that  are  not  far  from  a  atream,  and 
thiit  the  aitea  which  were  selected  for  them  have,  in  many  caaea,  proved  ' 
the  moat  eligible  locationa  for  modern  towna  and  citice,  we  may  reaaonably 
infer  that  the  bnildeni  cultivated  the  alluvial  river  bottoma  and  depended- 
mainly  on  vegetablca,  fiah  and  molluaka,  for  tlieir  food.    The  mounda  vary^ 
in  hight  from  three  feet  and  leap,  to  aixty  feet  and  more,  and  from  a  fmr 
feet  ill  diameter  to  aeveral  hundred  feet. 

In  Fliafie  they  are  circular,  oval  and  aquare;  aome  are  conical,  othera- 
truncated,  imd  a  few  are  reiK>rte<l  to  have  winding  atairwaya  leading  t»- 
their  aunimita.  The  great  mound  at  Grave  creek,  Weat  Virginia,  ia  aaid 
to  be  aevciity  feet  high,  and  one  thouaand  feet  in  circumference  at  the 
baae.  At  Mi  ami  burg,  Ohio,  there  ia  a  mound,  re^wrted  by  Squiei-  and 
DaviR,  to  be  aixty-eight  feet  high  and  eight  hundred  and  fifty-two  feet  ia 
circumference  at  the  baae.  The  Caliokia  truncated  mound  in  lllinoia,  ii^- 
by  the  aame  authority,  7C0  feet  long,  600  feet  wide  and  90  feet  high. 

Tiie  liigheat  mounda  yet  found  in  Indiana  are  in  Knox  county.    Prot. 

CoUett,  in  hia  report  on  this  county,  aaya  the  "  Pyramid  mound,  one  mile 

south  of  Vincennea,  ia  47  feet  high,  greateat  diameter  300  feet,  leaaer- 

diameter  150  feet ;  the  level  area  on  the  top  ia  15  by  60  feet,  and  ia  crowded 

with  intrunive  buriula  of  a  later  race."    Sugar  Loaf  mound,  jiiat  eaai  of 

the  city  lint  ita,  waa  opened  up  by  a  abaft  which,  he  thinks,  reached  the.- 

bottom  at  forty-two  feet  after  paasing  through: 

Ft.  lo. 

LocH8  Rand 10  00 

AHhcfl.  charcoal  and  bonea 10 

LocHrt  Rand 17  00 

ArI'«:4,  charcoal  and  bonea... 10 

Loom  Hand... 0  00 

AxhcR,  charcoal  and  bonca. 2  00 

Bed  altar-claya,  burned... 3  00 

Total 42    a 
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The  moand  £.  N.  E.  of  Vincennes  Court  Honse,  is  bnilt  on  a  npur  of 
the  hilliiy  and  the  top  is  sixty-eeven  feet  above  the  plain.  Mr.  Collelt  calk 
it  a  '/terraced  mound,"  which  has  a  winding  roadway  to  the  top.  Arch- 
•aeologiflta  have,  na  I  think,  without  due  consideration,  classified  the  mounds 
into  altar  and  sacrificial  mounds,  sepulcral  or  burial  mounds,  lookout 
moanda  and  mounds  of  habitation. 

When  we  dig  into  a  mound  and  find  that  it  contains  human  bones,  it 
-iDay  then  with  propriety  be  called  a  sepulchral  or  a  burial  mound.  But 
to  apeak  of  others  as  altar  mounds  or  mounds  of  worship,  mounds  of  hab- 
itation or  lookout  mounds,  ia  assigning  to  them  a  purpose  which  c:in  not 
be  anstained  unless  fortified  bj  some  better  proof  than  the  mythical  writ- 
WB^g^  of  Spanish  historians. 

It  18  a  common  occurrence  to  find  in  mounds  some  ashes  and  charcoal 
BDixed  with  human  bones,  and  for  this  reason  the  builders  have  been 
accused  of  cremating  their  dead.  So  far  J  have  not  been  able  to  find  any 
charred  human  bones,  though  charred  wood  and  charcoal  are  of  common 
oocnrrence.  A  few  fragments  of  charred  bones  are  reportetl  by  Squier 
and  Davis  in  their  so-called  aacrifical  mounds  at  Mound  City,  Ohio.  My 
«wn  opinion  is  that  mounds  were  simply  erected  as  burial  placert  for  the 
bones  of  dead  chiefs  or  other  persons,  high  in  authority.  The  bones  were 
sprinkled  over  with  ashes  snd,  finally,  with  earth.  Where  ashes  and 
cliarooal  are  found  in  mounds,  but  no  bones,  it  is  possible  that  the  latter 
disappeared  from  decay.  Charcoal,  as  is  well  known,  is  the  most  durable 
of  all  known  substances.  Associated  with  human  bones  are  sometimes 
seen  flint  flakes,  arrow  and  spear  points,  stone  axes,  knives,  pipes,  pottery^ 
etOL  The  practice  of  burying  with  the  dead,  flints,  gravel  and  ashes^ 
prevailed  in  Europe  to  a  ooniparatively  modern  time.  It  is  an  old  usages 
Iwnee  "ashes  to  ashes,  dust  to  dust." 

8hakspeare  alludes  to  this  custom  in  the  play  of  Hamlet,  in  the  scene 
where  the  priest  who  had  charge  of  the  burial  of  Ophelia,  is  made  to  say^ 
ia  reply  to  Laertes : 

**  Ilpr  obseqnieB  bnTe  been  ao  far  eolaiged 
As  we  hare  warrantr :  Uir  death  was  donbtfal ; 
And  but  that  great  oommanil  o'ersways  the  ordec, 
She  should  ill  ground  unsam  tlfied  have  lodged 
Till  the  iMit  trumpet ;  for  charitAble  prayen, 
Shards,  flints  sod  pebLl?8  should  be  thrown  on  bee, 
Yet  here  she  Is  allowed  her  virgin  crants, 
lier  maiden  strewmeDis,  and  the  bringljog  home 
Of  bell  and  burial.^' 

In  Wipoonsin  there  are  a  large  number  of  mounds  built  to  imitate  tha 
of  various  kinds' of  animals,  not  omitting  man.    These  moands 
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contain  afthes  and  the  remains  of  human  skeletons,  with  copper  and  carved 
■tone  trinkets,  potterT",  etc.  In  the  latter  respect  they  do  not  differ  from, 
the  conical,  square  and  truncated  mounds  of  other  localities. 

The  romance  which  has  been  thrown  around  the  so-called  TeoaiUi^  or 
temple-mounds  of  Mexico,  by  the  Spanish  historians  of  the  conquest,  and 
BO  inconsiderately  adopted  by  American  archflBologiats,  vanishes  when  put 
to  the  crucial  test  by  accurate  observations. 

Torquamana,  who  examined  the  celebrated  Mexican  temple-mound  of 
Cholula,  says:  "It  still  remains  without  any  steps  by  which  to  ascend,  or 
any  facing  of  stone.  It  appears  now  like  a  mound  covered  with  grass  and 
shrubs,  and  possibly  it  was  never  anytliing  more." 

Mr.  Robert  A.  Wilson  also  visited  tliis  mound  before  writing  his  history 
of  the  "Conquest  of  Mexico,"  and  corroborates  the  statement  of  Torqua- 
mana,  and  he  is  further  satisfied,  from  the  general  appearance,  that  it  is* 
of  common  origin  with  similar  mounds  scattered  through  the  country. 

Associated  with  the  mounds  we  have  earth  wall  and  stone  wall  enclos* 
area — some  are  perfect  circles,  some  square,  some  ovoid,  and  still  a  lai^ger 
number  that  are  anomalous  in  design.  The  hight  of  the  walls  vary  from 
a  foot  or  two  to  ten  feet  or  more.  Most  generally  they  are  accompanied 
by  a  fosse,  or  ditch,  which  is  placed  on  the  inside,  rarely  on  the  outside  of 
the  wall.  In  area  these  works  include  from  a  few  square  feet  to  upwards 
of  one  hundred  acres.  Like  the  mounds,  they  are  built  on  river  terraces 
or  high  tnble-lands,  bordering  streams. 

The  uses  for  which  they  were  designed  by  the  builders  are,  in  most 
oases,  to  say  the  least,  beyond  the  disceniment  of  careful  students  of 
antiquities ;  and  opinions  on  the  subject  are  almost  as  numerous  as  the 
observers  themselves.  Where  the  walls  are  built  around  the  brow  of  ik 
high  point  of  land  with  a  level  area  on  top,  and  is  not  commanded  by 
the  surrounding  high-lands,  as  the  "stone  fort"  at  the  mouth  of  Fourteen- 
mile  creek,  in  Clark  county,  figured  and  described  in  the  Indiana  Geologi- 
cal Report,  1873,  we  may  reasonably  infer  that  the  wall  was  built  as  a 
means  of  security  against  intruders  upon  their  privacy  or  as  a  defence 
against  warlike  foes.  The  small  circular  enclosures  are  generally  looked 
Bpon  as  being  subservient  to  some  religious  ceremonies,  I  should  rather 
say,  superstitious  weight,  in  commemoration  of  human  prowess. 

One  of  the  most  eminent  of  American  archasologists — Dr.  Lewis  0. 
Morgan,  of  Rochester,  N.  Y.— in  the  July  number  of  the  North  Amerioim 
Bemew,  1876,  entertains  the  opinion,  in  an  ably  written  article,  that  the 
earth  walls  served  as  the  foundation  upon  which  to  construct  dwellings. 
The  article  is  accompanied  by  figures  to  show  (he  manner  of  house  that 
might  be  adapted  to  the  walls,  and  the  facility  with  which  it  could  be  built 
by  inclining  poles  of  wood  against  the  sides  and  securing  them  at  the  top. 
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The  house  is  divided  into  a  number  of  rooms  to  suit  their  communal 
enstoms.  These  rooms  are  occupied  by  separate  families.  A  place  for 
the  £ue  is  arranged  at  intervals  in  a  hall  which  runs  the  entire  length,  go 
as  to  accommodate  the  .necessities  of  four  compartments.  In  answer  to 
this  very  plausible  theory  of  my  learned  friend — Dr.  Morgan — I  wish  to 
say  that  if  his  views  are  correct  we  should  be  able  to  find  at  intervals  on 
the  embankments,  ashes  and  charcoal  and  other  refuse  kitchen  matter^ 
but,  80  far  as  I  know,  this  has  never  been  done.* 

What  is  now  demanded  of  the  archaeologist  is  a  more  careful  study  of 
these  mounds  and  enclosures;  maps  should  be  made  of  the  grounds,  and 
sections  given  which  accurately  delineate  the  order  of  arrangement  of  the 
internal  structure  of  the  works,  and  a  careful  record  given  of  the  position 
occupied  by  the  relics  which  they  may  contain.  We  should  by  all  means 
discourage,  and  turn  a  deaf  ear  to  the  relation  of  ingeneous  traditions 
gleaned  from  unworthy  sources,  or  wormed  from  the  aborigines  by  leading 
questions,  and  concluded  in  too  many  cases  by  affixing  imaginary  answers. 
1  repeat  that  the  problem  of  the  condition  of  pre-historic  man  can  alone 
be  satisfactorily  solved  by  a  study  of  his  remains  and  the  works  he  has 
left  behind  him. 

With  regard  to  the  cranial  differences  in  the  races  of  men,  1  wish  to  call 
jour  attention  to  a  paper  read  by  Dr.  T.  O.  Summers,  Jr.,  at  the  late 
meeting  of  the  A.  A.  A.  of  Sci.,  in  Nashville,  wherein  he  pointed  out 
that  there  is  a  constant  relation  existing  between  the  length  of  the  spheno- 
parietal suture  and  the  capacity  of  the  brain  case,  determining  the 
brachyoephalic  or  the  dolichocephalic  character  of  the  skull.  Dr.  Sum- 
mers has  had  the  rare  opportunity  of  examining  the  large  collections  of 
•kolls  in  the  various  cities  of  Europe,  and  has  also  a  large  collection  of 
his  own,  and  by  the  aid  of  this  important  discovery  unhesitatingly  declares 
that  he  could  at  once  separate  from  on^  another  the  skulls  of  white  men 
negroes  and  mulatloes. 

The  ethnologist  has  long  felt  the  want  of  more  certain  rules  for  the 
classification  of  crania  than  that  afforded  by  a  mere  measurement  of 
capacity,  dolichocephalic  and  brachycephalic,  and  I  believe  that  this  dia- 
ooTery  of  Dr.  Summers  will,  if  not  infallible,  prove  to  be  at  least  of  very 
great  assistance  in  accomplishing  so  desirable  an  object,  since  it  is  by  a 

•flinoe  writing  the  aboTO  I  have  bad  an  opportunity  to  tIbU  a  Pima  Indian  yiJIage  in 
AiiaoDa.  Tiie  hoasea  are  u&ually  made  of  bows  stuck  into  the  earth  and  the  tope  aro 
tent  oTer  and  tied,  giving  the  dwelling  the  shape  of  a  bird  cage.  A  wall  of  earth,  one  to 
two  feet  high,  is  thrown  up  around  the  base  on  the  outside.  I  saw  many  of  these  earth 
iIdSB  where  the  brush  had  been  taken  away,  and  they  hare  exactly  the  appearance  of 
tbe  small  circular  enclosures  seen  in  this  and  adjoining  States,  but  there  was  no  ditch  • 
Hm  inside.    They  were  simply  thrown  up  to  keep  out  the  wind  and  water. 
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Btudy  of  the  onteology  of  man  that  we  must  look  for  a  true  olassificatiom 
and  a  solution  of  his  capabilities. 

Archaeologiflts  are  now  fully  aware  that  the  neolitic  implements  and 
potterj  of  the  mounds  are  in  no  waj  distinguishable  from  those  made  bj 
the  aborigines  from  pre-columbian  to  the  present  time,  and  as  a  means  of 
classification  thej  must  totally  fail.  M/  distinguished  friend,  Tr.  Lewis 
H.  Morgan,  in  his  recent  and  very  able  work  called  '^Ancient  America,* 
has  given  a  division  and  classiBcation  of  ethnical  periods  that  indicates  a 
thorough  acquaintance  with  the  subject,  and  his  book  should  be  in  the 
hands  of  every  student  of  ethnology.  No  man  in  America  has  done  more 
than  Dr.  Morgan  to  systematize  and  make  known  the  true  status  of  the 
aborigines,  and  I  take  pleasure  in  thus  publicly  acknowledging  my  obli- 
gations to  him  for  so  valuable  a  contribution  to  our, knowledge. 

In  conclusion,  I  desire  to  call  your  attention  to  the  care  which  must  be 
«zercised  in  reaching  conclusions  on  the  examination  of  objects  which 
«ome  under  the  notice  of  collectors. 

George  Rapp,  who  was  at  the  head  of  a  community  of  Germans  known 
as  '*  Harmonists,"  that  came  to  this  State  in  1815,  and  settled  on  the 
Wabash  river,  in  Posey  county,  where  they  built  the  town  of  New  Har- 
mony, found,  at  St.  Louis  a  large  stone  slab,  eight  feet  long,  five  feet  wide 
and  eight  inches  thick,  upon  which  is  seen  the  images  of  two  human  feet; 
in  front  of  these  images  .is  an  irregularly  rounded  mark;  the  feet  have 
the  appearance  of  being  the  impress  made  on  mud,  and  the  scroll  as  hav- 
ing been  made  with  a  stick  in  the  hands  of  the  owner,  and  the  mud  ■• 
impressed  subsequently  hardened  into  stone. 

This  foot-print  slab  was  held  in  high  esteem  by  Bapp,  and  he  played 
upon  the  superstitions  of  his  folloyrers  by  stating  that  they  were  left  by 
the  angel  Gabriel,  who  alighted  on  the  earth  to  warn  the  people  of  the 
near  destruction  of  the  world.    It  must  be  remembered  that  the  Bappitea. 
•r  Harmonists  were  Second  Adventists. 

Schoolcraft,  in  his  journey  down  the  Wabash,  in  1821,  stopped  at  New 
Harmony,  and  gives  an  account  of  this  foot-print  slab,  accompanied 
with  accurate  drawings.  In  this  account  he  expresses  the  opinion. that 
the  impressions  were  those  made  by  an  Indian  who  stepped  out  of  his 
canoe  on  a  mud  beach  and  made  the  mark  in  front  of  the  tracks  with  a 
■tick  and  then  stepped  back  into  his  canoe;  subsequently  the  mud  hard- 
ened into  stone,  which  preserved  the  fossil  imprints. 

Mantell,  one  of  the  ablest  and  most  fascinating  writers  on  geology,  saw 
this  account  of  the  foot-print  slab,  and  transferred  it  to  his  '*  Wonders  of 
Geology,"  Vol.  1,  p.  75,  American  edition  from  third  London  edition,  ia* 
the  following  language: 
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'^ImprtmUmt  cf  ITimum  Fui  tn  ^mdatoiM.— In  connection  with  the  occai^ 
venoe  of  human  bones  in  limestone,  I  will  here  notice  a  discovery  of  the 
9&igbe0t  interest,  bnt  which  has  not  as  jet  excited  among  scientific  oheeryen 
the  attention  which  its  importance  demands.  I  allude  to  the  fact  an- 
iftounoed  in  the  American  Journal  of  Science,  Vol.  V.,  1822,  of  impressions 
«f  human  feet  in  sandstone,  discovered  many  jears  ago  in  a  quarr/  at  St 
Ijouis,  on  the  western  bank  of  the  Mississippi  river.  The  above  figure  is 
exact  copy  of  the  original  drawing,  and  exhibits  the  impressions  of  the 

lee  of  two  Corresponding  human  feet  placed  at  a  short  distance  from 
«aeh  other,  as  of  an  individual  standing  upright  in  an  easj  position. 
The  prints  are  described  as  presenting  a  perfect  impress  of  the  feet  and 
toes,  exhibiting  the  form  of  the  muscles  and  the  flexures  of  the  skin,  as  if 
mn  accurate  cast  had  been  taken  in  a  soft  substance.  Thej  were  at  first 
flPDpposed  to  have  been  cut  in  the' stone  by  the  native  Indians,  but  a  little 
reflection  sufficed  to  show  that  they  were  beyond  the  efibrts  of  these  rude 
■children  of  nature;  since  they  evinced  a  skill  which  even  my  distinguished 
friend.  Sir  Francis  Chantry,  could  not  have  surpassed.  No  doubt  exists 
In  my  mind  that  they  are  the  actual  prints  of  human  feet  in  soft  sand, 
which  was  quickly  converted  into  solid  rock  by  the  infiltration  of  culcar- 
•eom  matter  in  the  manner  already  described.  The  length  of  each  foot  it 
10)  inches,  the  spread  of  the  toes  4  inchps,  indicating  the  usual  stature; 
And  the  nature  of  the  impression  shows  that  the  feet  were  unconfined  by 
-flhoes  or  sandals.  This  phenomenon,  unique  of  its  kind,  is  fraught  with 
00  much  importance  that  I  have  requested  Prof.  Silliman  to  ascertain  the 
-nature  of  the  sandstone  and  the  period  of  its  formation." 

My  honored  preceptor,  the  late  David  Dale  Owen,  soon  exposed  the 
fallacy  of  the  hasty  conclusions  reached  by  Schoolcraft,  and  pointed  to  . 
the  fact  that  the  slab  was  a  limestone  belonging  to  the  palaeozoic  age,  and 
was  studded  with  brachiopod  shells,  characteristic  of  the  sub-carboniferous 
period,  and  the  tracks,  however  perfect  in  form,  were  carved  into  the  solid 
look  by  human  hands.  The  most  sealous  advocate  of  man's  antiquity 
would  hardly  dream  of  tracing  him  back  to  puleosoic  times.  Subse- 
quently Dr.  Owen  collected  a  large  number  of  stones  containing  carved 
human  feet,  and  from  a  careful  study  of  the  subject  came  to  the  concln- 
aon  that  in  most  cases  they  were  carveil  in  stone,  so  situated,  as  to  com- 
memorate the  highest  water-mark  of  the  streams,  or  to  note  some  other 
memorable  event. 

I  mention  these  facts  to  show  how  easy  it  is  for  one  to  be  led  astray, 
when  every  possible  phase  of  the  subject  is  not  carefully  studied.  Let  ofl, 
therefore,  attend  strictly  to  detailing  facts  of  observation,  and  they  are 
«Dre*to  lead  to  a  correct  solution  of  all  problen^  within  the  compass  of 
tfie  human  mind. 
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PORCELAIN,  TILE  AND  POTTERS'  CLAYS. 

With  a  view  to  promote  the  pottery  industry,  and  point 
to  the  value  of  the  clays  in  Indiana  for  manufacturing 
porcelain,  iron-stone  china  and  encaustic  tile,  I  have  had 
analyses  made  of  a  large  number  of  clays  found  in  diflFerent 
parts  of  the  State,  as  well  as  of  some  of  the  most  noted  clayg 
of  other  States,  for  comparison.  The  large  deposit  of  white 
porcelain  clay  found  in  Lawrence  county  has  already  been 
alluded  to  in  my  previous  reports,  but  from  its  vast  import- 
ance it  will  not  be  inappropriate  to  make  further  mention  of 
it  here.  This  large  bed  of  white  clay,  to  which  I  have  given 
the  name  of  Indianaite  (Indiana  stone),  has  been  sold  to  the 
Pennsylvania  Salt  Company  of  Philadelphia,  and  is  being 
extensively  used  by  them  for  the  manufacture  of  sulphate  of 
alumina.  It  is  readily  soluble  in  dilute  sulphuric  acid,  and 
the  absence  of  iron  and  other  foreign  substances  renders  it 
of  the  greatest  value  for  this  branch  of  manufacture,  and 
alum  made  from  it  has  no  equal  in  the  market.  It  is  called 
Indianaite  because  it  differs  from  kaolin  in  the  manner  of 
its  origin  and  in  the  amount  of  water  which  it  contains.  In 
the  latter  respect  it  is  closely  allied  to  halloysite,  but  difTers 
from  that  in  its  physical  characteristics.  Associated  with 
Indianaite  (not  Indianite,  since  that  name  is  derived  from 
Indian,  not  Indiana,  and  is  pre-occupied,)  we  have  typical 
specimens  of  halloysite  and  allophane. 

The  bed  is  four  to  ten  feet  thick  and,  where  mined,  has 
been  pretty  well  proved  to  cover  forty-two  acres  of  ground. 
For  the  manufacture  of  fine  grades  of  porcelain  and  granite 
ware  it  surpasses  all  other  clays  for  purity  of  color  and 
homogeneous  texture.  It  is  principally  sold  to  the  potten^ 
of  Cincinnati,  Temi)est,  Brockman  &  Co.,  being  the  largest 
OQstomers,  and  the  excellent  quality  of  ware  which  thej 
turn  out  is  largely  due  to  the  use  of  Indianaite.     East  \Ay^ 
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erpool,  Ohio^  potters  also  use  a  coDsiderable  quantity  of 
this  clay,  and  some  goes  to  the  potters  of  Trenton^  New 
Jersey. 

I  have  received  and  answered  letters  from  a  great  many 
persons  who  make  inquiries  about  the  clay  with  a  view  to 
starting  potteries  in  this  State.  They  all  admit  the  advan- 
tage of  a  closer  proximity  to  the  clay  and  coal,  but  the 
general  depression  in  all  kinds  of  business,  and  a  want  of 
sufficient  capital,  has  prevented  the  consummation  of  these 
enterprises.  Not  so,  however,  with  the  manufacture  of 
encaustic  tile.  After  proving  the  existence  of  a  great  many 
beds  of  excellent  clay  suitable  for  the  business,  Mr.  Hall 
succeeded  in  inducing  Messrs.  Douglass,  Lyon  and  Harrison 
to  join  him  in  putting  up  a  factory  in  the  latter  part  ef 
1877.  The  manufacture  proved  to  be  a  splendid  success. 
Clays  giving  a  variety  of  natural  colors  were  obtained  at  a- 
very  low  price,  and  just  suited  to  the  purpose.  They  are 
now  turning  out  floor  and  mural  tile  that  are  in  every 
respect  equal  to  the  best  foreign  tile.  They  have  already 
had  to  increase  the  capacity  of  their  factory  to  meet  the 
growing  demand  for  encaustic  tile  floors. 

The  following  analyses  indicate  the  composition  of  the 
porcelain,  encaustic  tile,  and  common  potters^  clays: 

Indianaite,  white  porcelain  clay,  Lawrence  county,  section 
21,  township  3,  range  2,  amorphous,  cuts  smooth  without 
grit,  greenish  white  color,  fades  on  long  exposure  to  the- 
Ught,  powder  white,  unctions  feel. 

Specific  gravity,  2.31 ;  hardness,  2  to  2.5.* 

Per  Cent. 

Water,  dried  in  hot  air  oven  for  six  hours,  at  212^  F 9.50 

Water,  combined 14.00 

Silicic  acid 39.00 

Alamina 36.00 

Lime  and  magnesia.. 0.63 

Alkalies. 0.64 


99.67 


*For  farther  information  on  this  mineral  see  Indiana  Geological  Be- 
ports,  1874  and  1875. 
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Henry  Pemberton,  of  Philadelphia,  found  a  trace  of  cobalt 
in  a  sample  o^  Indianaite. 

Alophane,  from  same  locality,  emerald  color,  amorphous^ 
crumbles  to  powder  after  being  exposed  to  the  atmosphere 
•of  a  dry  room,  powder  white : 

Per  Qfiot. 

HjgroMopic  water 26.50 

Combined  water 14.50 

Silicic  acid 15.71 

Alumina 42.74 

Carbonate  of  magnesia 0.59 

99.54 

Kaolin,  Woodbridge,  New  Jersey,  analysis. by  Henry 
Pemberton,  Jr. : 

lCo.l.  No.  2. 

Loee  by  ignition.. 14.90  14.80 

Silica 44.10  44.70 

Alumina 39.36  38.77 

Ferric  oxide 1.04  1.08 

Nickel  and  cobalt ; trace.  trace. 

99.40  99.35 

Magnesia  and  alkalies  undetermined. 

South  Carolina  Kaolin,  by  same  analyst: 

Ko.l.  No.  2. 

Loss  by  ignition 14.65  14.22 

Silica..' 44.10  44.60 

Alumina 40.00  41.00 

Ferric  oxide 0.64  0.00 

Titanic  acid 0.08  0.13 

99.47  99.95 

Mr.  Pemberton  made  analyses  of  two  samples  of  In- 
diana! te.  No.  1,  Bofi  white  variety;  No.  2,  hard  whiti 
variety : 

No.l.  Vo.2, 

Loss  by  ignition.. 22.90  23.60 

Silica 39.35  38.90 

Alumina J 36.35  87.40 

Lime.. 0.40  undt 

99.00  99.90 
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Dr.  Robert  Peter,  of  Lexingtoo,  K7.,  Chemist  of  the 
Greologijoal  Survey  of  that  State,  found,  in  a  sample  of  In- 
dianaite : 

PerOaat. 
Potaah 0.190 

Boda 9.204 

Dr.  Peter  also  found  in  the  celebrated  glaps-pot  clay  of 
Qobel  &  Co.,  from  Germany:* 

Per  Cent. 
Potuh 0  57S 

Sod* 0.112 

Kaolin,  fi^m  Wilmington,  Delaware,  from  samples  at  the 
Centennial  Exhibition : 

Per  Cant. 
Moisture  at  212®  F 0.50 

L08B  bj  Ignition 12.40 

Insolable  nllcates 72.40 

Alumina 14.80 

Ferric  oxide.. trace 

lime 0.35 

AlkaUee 0.85 

101.10 

Kaolin,  from  National  Clay  Company's  exhibit  at  Phila* 
delphia: 

Percent 
Moiature  at  212®  F 0.30 

Lose  by  ignition 11.17 

Silica 68.50 

Alumina 17.20 

Ferric  oxide IJHO 

Lime... 0.25 

Alkalies 0.79 

99.51 
^Letter  from  Dr.  Peter  to  the  State  Geologiat. 
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Kaolin^  Chester  county^  PeDnsylvania^  from  Centennial 
Exhibition : 

Percent. 
Water  at  212®  F 0.80 

Lo88  at  red  heat 10.70 

Silica 70.80 

Alumina 17.00 

Ferric  oxide 0.40 

Alkalies 0.66 

100.36 

Kaolin^  J.  Leslie  Skelton,  Irwinton  Depot,  Nelson  county, 
Virginia,  Philadelphia  Exhibition : 

^                  Per  Cent 
Water  at  212°  F 1,00 

Loss  at  red  heat 11.12 

Silica 69.60 

Alumina 19.10        ^ 

Ferric  oxide none 

Alkalies 1.00 

101.72 

Clays  used  for  fire  brick,  coarse  pottery  and  encaustic  tile 
manufacture.  Under  clay  to  coal  seams,  soft,  plastic, 
unctions  feel,  and  more  or  less  gritty  when  tested  by  the 
teeth.  Specimens  sent  from  Parke  county,  by  Professor 
Barnabas  Hobbs,  marked  "  fire  clay,^^  light  gray  color : 

Per  Cent. 
Loss  by  ignition 4.10 

Silica 66.18 

Alumina 21.15 

Ferric  oxide 6.30 

Lime 0.70 

Magnesia 0.14 

Sulphuric  anhydride 0.67 

.  Soda 0.33 

98.67 
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Specimen  from  the  same  county,  marked  '^slip  clay/' 
mko  Bent  by  Professor  Hobbs : 

Per  Cent 

Lossby  Ignition 8.60 

Silica 55.20 

Alnmina 14.40 

Ferric  oxide  ...?^ 9.40 

Manganic  oxide 1.80 

Lime 6.12 

Magnesia 0.90 

Sulphuric  anhydride 0.34 

Soda 0  52 

97.28 

This  is  a  very  remarkable  clay,  melts  at  a  moderately 
low  temperature,  and  is  highly  useful  as  a  glaze  for  com- 
mon stone  pots.  Potters  from  all  parts  of  Illinois  and 
Indiana  use  it,  and  so  far  they  have  not  been  able  to  find 
any  clay  in  the  West  that  can  be  substituted  in  its  place. 

Potters*  clay  from  Bamett's  land,  near  Reelsville,  Put- 
nam county;  color,  grayish  white;  unctions  to  the  feel  and 
remarkably  plastic;  it  lies  under  a  seam  of  coal  and  is  four 
feet  thick.  The  following  section  shows  the  order  of  asso- 
ciated beds  at  the  crop : 

Black  bituminous  shale 1  ft.  6  in. 

Cannel  coal,  good 0  ft.  5  in.  to  7  in. 

Caking  coal,  good 0  ft.  9  in. 

Botten  coal Oft.  4  in.  to  6  in. 

Good  coal 0  ft.  9  in. 

Potters' clay  4  ft.  0  in. 

-A  sample  washed  lost  12  per  cent,  of  gray  sand. 
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Washed  olay^  after  being  air-dried  in  the  room  of  the^ 
laboratory^  was  analyzed^  and  also  unwashed  specimens: 

WMhed.     UnwaAed. 
Lo80  by  ignition 6.30  6:80 

Silica : 60.56  61.20 

Alumina.. '  27.00  25.45 

Ferric  oxide 3.48  0.39 

Sulphuric  anhydride 0.27  0.30 

Calcium  carbonate 0.26  0.39 

Potash.. 2.48  undt 

Soda 0.32  undi 

Magnesia nndt  0.85 

100.66         94.88 

■ 

The  silica  contained  0.25  per  cent,  of  baryta.  This  olay^ 
bnrns  to  a  high  cream  color. 

Potters'  clay  from  Martz,  Clay  coanty,  under  clay  to  coal 
seam,  very  light  ash  color^  unctious  to  the  touch,  contains  & 
very  small  quantity  of  grit,  is  very  plastic,  and  burns  of  a 
light  cream  color : 

FdrCeot 

LoflB  by  Ignition 8.10 

Silica 65.66 

Aluminci 17.20 

Ferric  oxide... 4.05 

Manganic  oxide 0.80 

Calcium  carbonate... 0.73 

Sulphuric  anhydride 0.74 

Alkalies  and  loss .' 2.72 

100.00 

Canister  Rock,  hard,  compact,  silicions  clay,  immediately 
over  block  coal  at  Watson's  mine,  Kuightsville,  Clay  county.. 
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It  is  used  for  fire-brick  and  for  lining  Bessemer  converters, 
being  very  refractory : 

P^rOeot 
I/MB  bj  ignition 6.80 

Silica. 67.87 

Ferric  oxide. 7SA 

Manganic  oxide 1.95 

Alumina. 12^0 

Calcium  carbonate .* 1.46 

Magnesia „    0.86 

Potash 0.17 

Soda 0.08 

Sulphuric  anhydride • 0.29 

Baryta. : trace 

99.40 

Analysis  of  decomposed  silica  from  Alex.  McPike^s  mine, 
near  St.  Grenevieve,  Mo.;  it  is  a  fine  powder  and  as  white 
as  flour^  nsed  in  glazing  porcelain : 

Percent 
Moisture 0.80. 

Silica... 97.96 

Alumina 1.00 

Lime /. trace 

99.76 
I 

This  is  a  very  pure  silica,  and  requires  very  little  prepara- 
tion for  the  potter's  use.  The  usual  form  of  flint  has  to  be 
calcined  and  ground  at  considerable  expense  to  the  manu- 
&cturer. 

No  locality  in  our  own  State  has  yet  been  discovered 
where  flint,  suitable  for  potter's  use,  can  be  had  at  a  reason- 
able cost.  Tempest,  Brockman  &  Co.,  the  large  potters  of 
Cincinnati,  have  used  the  St.  Genevieve  flint  powder,  and 
pronounce  it  good. 

Feldspar  is  another  mineral  used  along  with  flint  in 
making  the  glaze  for  porcelain.  The  most  available  local- 
ities for  this  mineral  are  in  Alabama  and  New  Hampshire. 
[11— Statb  Qaoi..] 
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'  Attention  is  call^  to  these  minerals  that  potters  jnay 
k9(^^^.where  to  get  the  materials  best'  suited  for  the  liianu- 
fa6tifre  of  porcelain,  terra  ootta  and  encaustic  llleV  '^  ''^ 

'>,'"'      .......  ..  -  •...;:^ 

•  •  .  '"» 

^^ WYANDOTTE   CAVE.  •"?^  1 

r.( •:'  T  .  :;  ^.  lor^M 

(W^ep  on.  a  visit  to  Wyandotte  Cavd,  in  Crawfoid*  county, 
I  ^leoted  a  number  of  samples  of  ^ai^kd,  sdiiMi^of  the 


wifet  from  the  sulphur  spring,*  and  bat  guano. '^y^'  ^ 

Apalysis  of  red  plastic  clay,  unctions  to  the  to.u,^,  and 
wi^ut. grit,  cuts  very  smooth:  .  .    zm^.^'v?. 

Per  Cent. 

fltisB  at  r6d  heal.. ..'...,.... ..:!:^ytK70 

(^(icic  acid 48.50 

Ferric  oxide 12.30 

,Ha  *ri^{*Pi*^^)^i4e^— -/•-••ii'«*Vt-'*»'Mt^-.  .i.^r^*»yj634:.c<i»ii.  ^<u-oi«->i4£r}il5 

Maniesia ..^.  .^..*..  ..*.i..v'.^s^.'Ja..%\i  ..S.-Ji'/.^.  J^^^2P^ 

''"t)iffbonic  anhydride JL97 

*  ,  Dulpnuric  anhydride i'^^^ 

^¥iaiphori<;  acid.... :...:.:...:..  ....:..;.A.^^tt44 

^'Chloride  of  alkalies  and  Iobb....:... :....:..... :..:...f.?:.^"'f.l2 


fUbW 


omiJ 


.  100.00 

Magnesian  earth;  so-called,  is  more  properly  a  combina- 
-ilikap'of  ^fpsti(m%ii^jfbr^gttftai»'^%^'i'.4d?fy6i6|j  ?^'dT 

Ferric  oxide il^^mf^ 


Sulphuric  anhydride :i)r,ay-3r-d^l3ui}l?ftri 

Phosphoric  acid , , « r., ^    0/^  ^ 

in.  ?D^ioffijf of Mtifies-aiM  ioft£i:>?;;;?...?.vnA:.^t^...?;..:3gi?p'%3 

Mffritar.rriftF   Wr-.V:    r  ai.  LJ.  ■.Gi.l A  HJ  91£    lglt»flim    feldj  loi  89Jii 

*  For  the  location  of  this  spring  see  Map  bl'<W9Mi86lfe*t)MB,  accom- 
panying Prof.  CoUett's  report  of  Crawford  county,  in  this  yolame. 
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' '  '.^lffifi^^'&ilK'^^TffiS^5y^a4(^^^«Mf  for 

the  manufacture  of  saltpetre  dur1tt^J)hf^>waV36l'^]Q8l»8os  A 

^'  lMi*^»omjia;^^MU^f^a^  wbsiiiiViatedvdimni^^tHstijteriod, 

<x)nducted  with  profit.     It  cOntfcwsmiftdlPQrjift^rbilog  1. 

i'*^-  1    .  Per  Cent. 

u.,:to«  at  red  heat.,,,.,..,......,.. ............... .^         TArmM^^Jf^ 

,.-  tFernc  oxide ,  ^.03 

..^^anganic oxide ^ , *P-76 

Alumina ..,..., .7,  ^40 

time......:.:;:::::-.:;.;..  ::::;:::::;:.;::.:;::..;. .::;.;;i:::l.^ 

'"  ^  ftagnewa;. ;..;".•.:::;;:.  ...;:;:..^:;.. :.;;:.;;;;.;.;:!. v.'. i.^:^{^.^^^ 

'-^^^'<^lpli«ric-aoid ...*, , .viax^.xafiiwiUo*^l6.56 

Oo^PhoBphoriaAcid .,^ „„,„ ^y>,4ioiii  Ji2.43 

^  Chloride  of  alkalies  and  loss 0.32 

♦vc..c<'    ,  i3Jj4j/n  biJo%  ijsj'iT   — — - 

100.00 

noin  The.'%64)t«i»e^i)jpjp  «ll»9glQi^li60»lA^hJt%^^t^i^    per 
<5ent.  of  potash  to  for^oft^^  r*»?q45^^')«?B9i^»<jWqlOO 

large  amount  of  phosphoric  acid  present  -^fi^^^^l^l^J^  ^ 

tiftf  (^y  containing  some  decomposed  animal  bones. 

J^|t  giiano:     In  poWton^  Of  b^^^^  caves 

Yt^^  are  large  deposit  of '  b'af  guano/butjt  w  pos^^     that 

tbk.»3:pense  of  bringing;  ft  out  tliro^^ 

«»d.arugged  .pftawgfiQ.wiU  be.  too  .great  ^^pi^gf^iJliyailable 

ftl^^ftetilizing. purposes...  (4}0m|)fii^i§O^  mnit^rr^al^ 

!^^^' )dofl8  at  red  heai:...^^^^^^^^ 

^^'^rgattic  matter.v.v.-.v.. ;;  v.  ;.•.•.■.  »V.l  ^It;  ?^}i!{  IhI  .^^?.{*.<3  J.^.? .  JUy.ifc>8  4.90 

'^'^ifimmoiiia  .. .-. .v.v.-.-.-.v.v./v.ivvw.i  llii^.-;.Q W;HP*i).?JI?i:iftl(l9 .«WjLbi>B  4,26 

»^iGiHliniL ^^^..,..^^ — ^ ^'*"r^'»ft^.^^7/i.hn«.BftiihJ  6.13 

j.^  pAlamina ...  ...........  14.30 

'^  *^l^c  oxide  -:;;;::.:::;:.:;:;:.  ::;;:.::;;;:i??/^!?..':!!;^!.!fA?!?....   1.20 

Magneua .7. 1.11 

Sulphuric  acid 5.21 

Carbonic  acid 3.77 

Phosphoric  acid 1.21 

Chloride  of  alkalies  and  loss 5.87 

"iooob 
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It  will  prove  an  admirable  fertilizer,  though  not  nearly  so 
good  as  PeruviaD  guano. 

Analysis  of  water  from  the  so-called  sulphur  spring  in 
Wyandotte  Cave.  An  imperial  gallon  cpntains  66.3  grains 
of  solid  matter,  composed  of: 

Per  Gent. 
Insoluble  silicates 0200 

Ferrous  oxide 0.144 

Calcium  oxide 4.170 

Magnesium  oxide 9.830 

Sulphuric  anhydride 25.180 

Carbonic  anhydride 8.160 

Sodium  oxide 1.127 

Potassium  oxide 0.660 

Chlorine 0.350 

Loss  and  undetermined 5J>79 

Total  solid  matter 55.300 

This  is  a  sulphate  of  magnesia  water^  and  might  be  more 
properly  called  an  epsom  spring. 

The  above  substances  are  probably  combined  to  form  the 
following  salts : 

Per  Cent. 
Carbon  dioxide,  free 5.6946 

SiUcic  acid 0.2000 

Ferrous  carbonate 0.2319 

Calcium  carbonate 3.8899 

Calcium  sulphate 6.4537 

Magnesium  sulphate  (epsom  salts)... 29.4929 

Potassium  sulphate 1.0366 

Sodium  sulphate  (glauber  salts) 2.2088 

Sodium  chloride  (common  salt) 0J>767 

Loss  and  undetermined.. 5.5149 

Total  solid  matter 55.3000 

Medical  properties,  diuretic  and  tonic. 
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THE  008T  OF  MAKING  BESSEMEB  IBON  IN  INDIANA. 

While  there  is  much  ore  in  Indiana  that  will  answer  for 
making  iron,  it  is  either  lean  or  containing  so  much  sulphur 
^tnd  phosphorus  that  it  is  useless  for  good  grades  of  metal 
and  Bessemer  steely  or  it  is  so  situated  with  reference  to  fuel 
that  the  cost  of  transporting  one  or  the  other  will  place  its 
value  beyond  what  the  present  price  of  iron  will  justify.  It 
is  useless,  in  my  opinion,  to  base  any  calculation  upon  an 
advance  in  the  metal.  If  anything,  iron  will  be  lower 
rather  than  higher  within  any  reasonable  space  of  time. 

In  looking,  then,  for  a  location  where  iron  smelting  can 
be  made  profitable  under  the  existing  conditions  of  the 
market,  and  to  meet  the  highest  wants  of  the  trade,  the  very 
first  thing  to  be  taken  into  consideration  is  where  to  find  a 
suitable  fuel  and  existing  railroad  communication  with  the 
surrounding  world. 

There  can  be  no  question  as  to  what  kind  of  fuel  is 
required.  It  must  be  mineral  coal.  The  days  of  charcoal 
furnaces  are  numbered,  and  they  will  soon  be  of  the  things 
that  are  read  of  in  history.  The  fossil  fuel,  according  to 
quality,  must  be  in  its  natural  condition,  as  anthracite,  dry- 
burning  bituminous,  or  block  coal,  or  coke  made  by  char- 
ring bituminous  coals.  The  coal  must  contain  the  smallest 
possible  quantity  of  sulphur,  phosphorus  and  ash,  since 
these  impurities  will  be  imparted  to  the  iron,  and  thereby 
reduce  its  market  value.  If  bituminous  coal  is  used  raw, 
or  without  being  coked,  then  itb  physical  properties  must  be 
such  as  will  cause  it  to  coke  and  burn  in  the  furnace  with- 
out melting  and  forming  a  cake,  since  the  latter  coals  obstruct 
the  draft  of  the  furnace  and  interfere  with  ready  combustion. 
The  proper  fuel  having  been  found,  the  next  point  to  be 
'  settled  is  the  location  of  an  abundance  of  iron  ore  that  is 
rich  in  metal  and  poor  in  sulphur  and  phosphorus.     In  the 
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west  there  is  at  present  but  two  districts  known  where  such 
ores  can  b^'^Mga'-^thiii^keWfel^^^g^^uttf^  the^ 

fuftasti  j»wibleir»ajwte-iftafeh&(jlAkp  ^pf^ji^fi  irpr^iC^g^^^a^ 
thedtofhMtowteift, Jtfe«MI?feo  AtfAQltl^Sff/rftl^cfiefiglslagrfttQd 
diUriete  «n^<*»l^^.b^,  ikfld^^^^ftj^jyt  %^ft«s  f^^  »^,|w^«nij 

podied.  t^i  jtbd  fiiiei,  tA^^ii^m^  J¥^^i?^  ^W^mm  mW^iP%^r/ 

•ffliefe  «re;jb/  n^j-rfpJiip^r/^yltS^re^  Ji^i^yW^i^jge*1f.i 
can  be.&uii4.thlitrjwiilfeirti^;:iMtQtCpi»pf^ 
ingirf  th^sfejOffis.^  If Oiift^j(K>F<x<  f«4[llitjis|)ugg,/p€^^ij^l,ypi^jf ^ 
andfttheirr  vicjftitiee  p<}.Gl^y,.*9U9ijty,j  Jiy^f^^,.  ITtf^^.^y^ 
former vlt!CiftUi3f»  ftn4.th^?;;qai>s^lfijj!i?efi(^if€5.^e][l  ^gg^^^j^j.^^ 
thii1f.iliwiJlrii)Q!t/b^  »<8fteapa>rjj,ffojc  ^n^j  at^^.ip.tinj.^,  toif^pai^ia 
furfhe«^;nwotitoc0if (ilii^  «^sgf3^iny^eli?.t^,  IiW»lt^. 

ing  more  prominently  before  the  public  the^ci)#i^{fi|$^4^jH 
byflbdiana  fi)BitheipfQ»diiQ|tios  (rf>Sfi^pire«  pig  \Y^p.  ^U)^ 
aBly-.«fclbe:pr«»i6t,^lo'l^  rates. of,;4i5^,#nd,steplfi  ?! 
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they'^atre-desigrtfttftd^b^ttb^TtoinQB^  ja^  ^PP?S,  ffftl4<iiS2>ftSiij 
cneM  bd  \«tofc^d9*^  th<^.s4s^pff««rty  iu-^ 

Ui^isty.(&»t,:m^  *bftu^3rt^l^{S^,^;iJo^  s^ldflfia^.liea^lffi?^^^ 
thabtsi^l^^afe^fc  .brflciWT tb§  ^[u^fe^^Q^ Atftlj  ^h^  HP»^fij?p4r  i?  j 
o|ie»i  aft>wpt^iafld,:whm:JfffWWtUs  seJ^Rjq^  j%ij^.  w^thv^i?y3T 

it  iW3*lx><.wA  c<li<S^  vl*  jtft -^iitife^  ,pa^  ,ipi^d^e>pd  ,lq^^  ^SWft^. 

f<W*y,  'ie^fe*l}a?^oJtfi4ffea<{fccfi,^i»g^  fjftp^itbm^/ie^j^^rjfc^jffl' 
f^tjiifc  ip^QB  i*  tfeiafcnfllgkj jy W>  Ww  m^  L|:fiOBpi4ef^4» 
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cnarcoal.     It  contains  froni  ntty-six  to  sixty  per  cent,  of 
fixed  carbon,  and  only  from  one  to  two  an  J  a  half  per  cent.  ^ 
of  white  ashes.     This  coal  huViik  freely  wiftduV eating,  and 
in  grates  ar  furpaces  never  leaves  any  cinders^'  Changed  *|n 


resemoiing^n 

3om- 
dis- 
tridfe,'  hiave  eithW  srfected  spjecrmeiis  fj^om  the  .grate  and 


ovens  ir 'makes  a  steel-graih^d,  hard  coke, 
shape  the  raw  Mock  coal  irom  which  it  was  n 

^I  desire  to  say  Tiefe  that  many  writersLwho  have  com- 
pared  the  block^coal  oi  Indiana  with  tlie  caal  of  other  dis- 


;..._L-V 


strain  coal,  or  liave  extracted  from  my  repoHs  ttie  analyses, 
of  ccals  that  are  not  used  qr  fitted  for  smelting  iron.  In- 
deed,  in"^  soin.e  'instances  men,  eminent  as  geologists  aad 
cneihists,  have  selected,  Trom  iny  tables  of  analyses'  as  a 
typical  specinaen  with  which  tor  compare  coals  they  are  wilt- 
ing up — coals '  that  are  liot  block  coals  at  all,  and  it  is  so 
stated  in  the  body  of' my  report.  I  do  not  pretend  to  deny 
tKat  we'liave  in  Clay  county  caking  coals  and  block  coals 
that  are  totally  unsuited  for  smelting  iron,  and  I  want  It 
partiqularly  understood  that  I  am  now  \yjit:ing  of.  n^i^^i^but 
the  best,  and  of  these  we  can  find  plenty  in  ih&^Stateo^nd 
district  of  "which  I  am  writing. 

2@iBoe  the  blast  ^furnace^  were- built  i&  Clay  a)uoi^y  jtl]b^ 
hasib^n,  something- leacned  in  regard. to  the  bestiomi  eft 
fi^ace  to  run  with  iaw  coal,Bnd  especially  :wlth  ^re^rdit^o 
Hint  ueidesdary  nmodiit  df  bls^t  and  tbeb^st^mbde^of  heating<^ 
it,  so  that  it  will  be  safe  to  say  that  a  furnace  i^ay  ti^w^'b^jft 
built  that  ^11  ^^a€5ftally  ie^eh'  the '  (^nsumptioh -bf 'ftiel 


•^i.i 


T 


and  ixicrease  its  monthlv  product. , 

W^. propose.  nOw  to  buildcj^  .modern  bbat  &ir&aoe  ifiiiGiay 
county,  Indiana,  which  shall  be  moderWfe1ti'dirHr6riSrfotfs*ind 
suppled  with  WhitwelPs  hot-air  ovens,  arid  glyie  frip'in^itnis 
the  OQfik  of  making  the.  yery  begt  grade  of  pig  iro%iJ!ich 
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as  will  be  saited  for  Bessemer  steel.  Before  oommencing 
its  construction  we  will  have  to  consider  the  place  it  is 
possible  to  have — 

1.  Suitable  coal  close  at  hand. 

2.  Abundant  supply  of  water. 

3.  Railroad  facilities  to  reach  the  ores  and  iron  markets. 
We  will  now  suppose  the  furnace  to  be  built  sixty  feet 

high,  eighteen  feet  wide  at  'the  boshes,  and  supplied  with 
three  benches  of  WhitwelPs  hot-air  ovens.  The  cost  will  be 
about  $60,000.  With  regard  to  the  cost  of  the  property  upon 
which  to  place  the  furnace.  I  will  take  a  coal  lease  which 
I  have  in  my  mind,  that  comprises  about  240  acres  of  good 
block  coal,  and  pay  a  royalty  of  ten  cents  per  long  ton  of 
2,240  pounds  of  screened  coal.  The  nut  coal  does  not  have 
to  be  paid  for,  and  is  a  clear  gain.  The  mine  is  opened  by 
shafl,  seventy  feet  deep,  and  is  supplied  by  every  convenience 
for  hoisting  and  preparing  the  coal  for  market.  This  prop- 
erty will  cost  as  it  stands,  with  lease  to  run  ninety-nine 
years,  $6,000. 

Cost  of  furnace $60,000 

Cost  of  coal  property 6,000 

Cost  of  coking  oyens 2,000 

$6S,000 

In  order  to  convey  a  better  idea  of  the  cost  of  running 
the  furnace  it  will  be  necessary  to  quote  from  the  accounts 
of  the  Brazil  furnace,  which  went  out  of  blast  in  the  spring 
of  1877.  '  In  this  furnace  it  required  to  make  a  ton  of 
bessemer  pig : 

One  and  a  half  tons  of  Lake  Superior  Iron  ore,  which 

costs  at  Escanaba $7  50 

Freight  to  Michigan  Citj,  bj  lake 75 

Freight  from  Michigan  City  to  Brazil 1  30 

4,250  pounds  of  raw  coal 3  18 

650  pounds  of  coke 1  33 

1,200  pounds  of  limestone 62 

Labor 2  50 

$17  18 
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At  the  Dew  furnace^  built  on  the  coal  seani;  we  will  get 
the  coal  at  a  cost  not  to  exceed  ninety  cents  per  ton^  includ- 
ing royalty,  delivered  at  the  furnace.  The  account  at  this 
furnace  will  then  stand  thus : 

One  and  a  half  tons  best  Lake  Superior  ore $7  50 

JVeight  from  mine  to  furnace 2  05 

4,250  pounds  of  raw  coal 1  91 

650  pounds  of  coke 1  33 

1,200  pounds  of  limestone 45 

Labor  (about) 1  25 

Bepairs  and  incidentals *. 25 

Cost  of  one  ton  of  Bessemer  pig $14  74 

The  run  will  be  about  1,600  tons  per  month,  and  the  pig 
will  be  worth  919  per  ton,  at  the  furnace,  for  consumption 
in  bessemer  plants.  In  this  calculation  the  consumption  of 
fuel  is  based  upon  the  amount  required  in  the  Brazil  fur- 
nace, but  with  the  Whitwell  hot-air  stoves  it  is  reasonable 
to  suppose  that  the  consumption  of  fuel  will  be  reduced,  as 
well  as  the  cost  of  labor,  which  is  just  as  much  every  day 
or  month,  whether  the  furnace  makes  twenty-five  or  fifty 
tons  of  pigs  per  diem,  and  it  must  be  admitted,  at  the 
present  low  price  of  labor,  that  in  our  new  furnace  the  cost, 
per  ton  of  iron,  should  not  exceed  91.25  per  ton  of  make. 

With  the  advantages  which  Clay  county  unquestionably 
possesses  for  the  manufacture  of  Bessemer  pig,  the  iron- 
master can  not  doubt  for  a  moment  that  the  Bessemer  plant 
should  be  placed  here  and  by  the  side  of  the  blast  furnace, 
and  the  melted  iron  run  direct  from  the  furnace  into  the 
converters.  This  will  secure  an  immense  saving  on  the 
cost  of  making  steel  rails. 

There  are  already  furnaces  enough  in  the  United  States, 
if  all  were  in  blast,  and  a  material  rise  in  iron  would  soon 
put  them  in,  to  supply  not  only  this  country,  but  leave 
a  large  surplus  for  exportation.     Europe  is  also  overstocked 
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with  vile  furnacea,  ready  to  rush  iDto  blast  with  the  fiijst 

13-^  iuV  ^v/  ..'rrv^   ..   V-v.:   ... ;  :...»  .  ,-•  -■•'^Jt  >.  ■..    '■':  ;a 

Bympjtom  of  an  improved  market  for  iron.     Such  a  blowinir, 
in.it  IS  easy  to  forest,  would  soon  cause  the  market  to  turn- 
ble.     Consequently  the  day  is  close  at  Jiand  when- blast  fuf-. 
naces  and  Bessemer  plants  must  be  brought  together  and 
located  oii  the  ooaL      -    ■      '    '    >   '  •'  ■  *'  '  •  -^  -^     «  >^'^ 

Coal  Can  be  mined  as  cheaply  in  Indiana  as  m'khy  olfier 
coal  fi^ld.  The  ishafts  are  shallow  and  inexpensive :  the  roof 
is  goq^;  and  cheaply  secured  against  4^ger  of  falj[ingy  and 
the  mines  are  free  from  noxious  gases.  The  coal  itself  id  as 
free  a«h  possible  from  deleterious  impurities,  rich  in'catl^n, 
and  fro  DEL  physical  structure  aa^the^euliar.arcaisgei&ent  of 
its  proximate  constituents,  is  peculiarly  adapted  for  fuel  and 
metallurgical  purposes. '  The  field  is  accessible  from  all 
points  by  railroads,  and  lies  in  the  very  center  of  western 
commercial  prosperity  and  progress.  With  such  advantages . 
can  any  one  doubt  for  a  moment  that/Besser^aer  pig  and 
Bessemer. steel. can  not  be  made  here  at  a  less  cost  than  iii 
plants,  located  where  neither  the  coal  nor  ore  are  to  be  had, 
without  being  brought  from  a  distance.  In  the  struggle  for 
existence  jiow  going  on,  those  alone  can  live  that  have  the 
most  favorable  locations  with  regard  to  the  cost  of  fuel  and 
ore.  It  is  the  question  pf.  the  survival  of  the  fittest,  and  * 
those  who  Took  for  any  material  advance  in  the  price  of  iron* 
willlookin  vain. 

Yir  better ^wilt  it  be  to'  seek  ftr  furnace  locations,  where  - 
a  ton  of  steel  caii  be  pi:oduced  with  profit  under  the  most' 
depressed  condition  that  n^ay  arrive  in  the  market.     After 
a  study  of  thewestierh  coalfiield,  exteqdihg  oygr  a 'period  "of 
more  than  thirty  years,  T  can  point  with  conTidence  to  th^' 
block  coal  field  of  Indiana  as  the  locality  in  which  tb  solve 
the  prpbtem  of  the  lowesf  cost  of  production,     Cheaper  iron 
may  be  m^de "elsewhere,  biit' it  is  of  Bessemer  pig  aiid  Besse-^^ 
77^ 'isfeetT  speak',  arid  for  which  I  commend  this  field  to  thle- 
attention  of  ironmasters.  ^ 


•  « 

fopya^  &Qpk  *;ppttiw  pfj  4^  latter  cojip^yr  '^\^jiT§t[^ffiatyn: 
8^t;wapr<5$lle4  S^li^ury ,' .1^ .ttui  |0|Vn  wa&.clopfj^e^  i^qb^ : 
to43i%:.<j0pdv»4  qi  ii^  ^iqpofp.a^,*  tew  oeqtery^afi^rtSflrrapidv 
wftft.itA  decay,  tba*  not  4^.y|&8itigp  jqow  rf^ffjjw^/^K??^^ 

vij^^fQ.  named. fr^mr  its  geographical  positigji,  iq  the.  coy^|}[^. , 
It  rtwmined  there  until  moved  to  Bichnaond,  in.l^i^j^  >v)ifchx. 
is.itl^. PT^**  s^t  ^f  ?o.Wty  biiai^^^^^  -       K  i    .://      .i 

J%€^e«?ly,j^ttlers  pf  thifi.coj^nty  wer|^  mostly .f?pm  Nofth  j 
G^qlinaipid  YixgiDiayapd  belonged  to  the  spciety  pf,Qf^ft^- 
ea^  Tbey  were  mqstly  intelligent, fpber  and  industridujjpeo^I 
ptey  They  took  ap  activ^.inter^st  at  an  ^arly  day  in  .the,  iix-  , 
t^r^al  i4npr9venjentsy8terp.9rg3.i|ized  by  theGenera^  Asswi  i 
h^i:fe!r:tii^..P^?ap  trai^it  p#  ?fe§tern,prodnce  to  %  cbiefj 
mark^te.of  the  country*,.  The  Cppiberland  or  Natioifal  rpa<jl,[; 
de^igfia^  by 'thf  Gi€tie^;6^v^r:?9ient  to.  coi^ni^q^  P^l|t;infU)^ep 
mtK ^t?^'¥i«>  pafi§^  yerj;rnijarly  thra\igh.the  centier^of  jtbe.. 
c^uniy:  &9m  ^^M  wspt  f . .  ^PfougJ).  never  cpiRple ted  :^e^aa4.  ]  . 
th^:Vf€vrtfirn>bofd^Pi  t^f  Jadiaaa[  tljjs  Tpad  ,w^  of .inc^lfjul^bl^. 

vaAWht<?> t^e  fHPjm]!!^  An4 TPai^ufijctijiring  iijdust;i^ie^,,ap4>  W^rj 
portent  tpw^w^rfiif^up^ftft^hart)  iB|fir>;?iB  :al9ng:il;s[fintirg^, 
cWlfS^i:  Th^jlargePt  .ofjthe/^jaife.  A^^  city  ;pf ..B^qhwofld;^ 
(wh^fihi  Qpntainia  a;ppp_iilftipQ>,9f  :12,60p)>  Centeevilli^,  Gcst) 
m«§NftffM>i:§a,Ml)ridg^iCij^ia?4 -PuWin,:  The  Na^OJ^Md  r^j^d. 

iic|fe<b\lovjri8d.r  J>jt  t\^^  iWi^i^j  Wat^r  ya,llgy  c^naL  r .  Tbp  gre^t  > 

•  •  •*  ~ 

i9UH^<iy ftP^P t  ^Xite^de!^  iVpin  Hagerstoiyn^  on  the  west.  jbpaiokgLt!!  i 
ojf  ,^hit^cjyate|;sWflr>:dowp  the  valley  of  that  stream  to  C/n^  > 
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cinnati^  on  the  Ohio  river^  passing  through  Cambridge  City 
and  Milton.  The  canal  soon  made  Cambridge  City  a  large 
shipping  point  for  produce^  and  it  became  the  center  of  a 
vast  trade  with  the  surrounding  country.  Another  canal 
was  located  from  Richmond  to  Brookville,  in  Franklin 
county.  This  work  was  partly  completed,  but  never  finished. 
The  White  Water  canal  is  no  longer  in  use  for  the  transpor- 
tation of  produce,  having  been  completely  superceded  by  the 
White  Water  Valley  railroad,  which  runs  along  its  banks. 
Locally  the  Canal  furnishes  an  admirable  water  power,  and 
is  still  an  iniportant  adjunct  to  the  manufacturing  interests 
of  this  and  the  adjoining  county  of  Fayette.  In  the  latter 
county,  at  Connersville,  it  furnishes  the  power  for  the  large 
works  of  Messrs.  Roots,  in  which  is  manufactured  the  world- 
renowned  Roots'  blower.  At  Cambridge  City  and  at  Milton 
the  Canal  is  also  utilized  as  a  water-power  for  manufactures. 
This  county  is  now  well  supplied  with  railroads.  The 
Pan-Handle  road,  from  Indianapolis  to  Pittsburg,  follows 
the  course  of  the  old  National  road,  and  passes  through 
Dublin,  Cambridge  City,  Germantown,  Centreville  and 
Richmond ;  the  Fort  Wayne  &  Richmond  railroad,  running 
through  Fountain  City,  in  Garden  township;  the  Chicago 
division  of  the  Pittsburg,  Cincinnati  &  St.  Louis  railroad 
passes  from  Richmond  through  Washington  and  Hagers- 
town;  Dayton  &  Richmond  railroad;  Richmond  division  of 
the  Cincinnati,  Hamilton  &  Dayton  railroad;  Cambridge 
City  &  Columbus  railroad ;  Fort  Wayne,  Muncie  &  Cincin- 
nati railroad  runs  ihrough  Cambridge  City;  White  Water 
Valley  railroad  runs  from  Cambridge  City  to  Cincinnati, 
Ohio,  following  the  line  of  the  old  Canal ;  there  is  also  a 
short  line  of  road  running  from  Hagerstown  to  Cambridge 
City.  In  addition  to  this  very  extensive  system  of  rail- 
roads there  are  innumerable  gravel  roads  leading  in  and  out 
of  all  the  principal  towns  and  villages  in  the  county,  and. 
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indeed,  through  almost  every  neighborhood,  so  that  in  respect 
to  internal  improvements,  that  furnish  egress  and  ingress  for 
travelers  and  commerce,  no  county  in  the  State,  except 
Marion,  can  boast  of  greater  facilities. 

TOPOGRAPHY  AND  HTDBOGRAPHT. 

The  characteristic  topographical  feature  of  the  county  is 
that  of  an  elevated  campaign,  or  table-land,  which  gradually 
slopes  from  the  northern  boundary  of  the  county  to  the 
southwest.  The  general  elevation  of  the  north  part  may  b.e 
stated  at  1,200  feet  above  mean  ocean  tide  in  New  York 
harbor,  and  that  of  the  southern  part  of  the  county  at  900 
feet. 

This  plateau  is  cut  through  by  innumerable  rivulets  and 
larger  streams  that  have  their  sources  in  the  north  part  of 
th^  county,  and  flow  to  the  southwest,  and  finally  fisiU  into 
the  White  Water  river.  The  eroding  effects  of  these  streams 
are  not  so  marked  in  the  north,  where  they  carry  but  a 
small  volume  of  water,  as  we  find  in  the  south;  there  they 
run  through  broad  shallow  valleys  that  are  not  cut  below 
the  tough  boulder  clays  of  the  drift,  but  in  the  south  part 
of  the  county  the  erosion  has,  in  some  places,  been  carried 
far  down  into  the  beds  of  the  Hudson  River  group  of  rocks. 
At  the  city  of  Richmond  this  phenomena  is  so  marked  that 
we  may,  with  propriety,  speak  of  the  eroded  bed  of  White 
Water  river  as  a  veritable  canon.  The  banks  here  are  com- 
posed of  100  to  110  feet  of  Hudson  River  rocks,  that  in 
places  form  almost  vertical  mural  shores  to  the  stream.  The 
Pan-Handle  railroad  bridge  spans  this  stream  across  a  narrow 
part  of  its  canon.  Along  the  principal  water-courses  there, 
this  plateau  is  interrupted  by  deep  erosions,  which  terminate 
very  rapidly  as  you  recede  from  the  streams,  and  the  country 
opens  into  beautiful  level  tracts.  A  glance  at  the  map  will 
show  that  this  county  is  well  supplied  with  streams  of  living 
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Tort  and  IfToland'sfor^,,  spread  6ut  dyer  at  least  two^ifilros     ' 
of  the  county,  and the^bailance  is  Watered'fcy^Wliifie^' water 
river  and  its^p|)^q^i^J?l^Ji0J5|\^)^^  creek,  East 

fork,  Middle  fork,  West  fork,  Lick  creek,  and  numerous 

^''^Mler'^fei-aktM^fiiat- 

"''ki^ek-'^-'l^^l'linilS,'^' 

'"'^InbiuaiS  eVerf^a^fetf  of  ^Ittfeef  ttrit^gi^ows^in  tK5k  KrtlWde, 

'^'^atfd^He  yutoWuS^reiifis^bf  fclkrW^ 

^'^b^V^a^Tiif 'arfftfctif6-'^i^%  %%^^ea^ff'^efii^grknfe,  kiftJHhe 

^^^'b^fd'<^6w\B^^f^Hi^^fe»iiH^tt^^^^ 

given  proof  that  no  part  of  the  country  afforded  a^'troer 
/'''^it;s]^feWlf(*'iir^lftb&!  H^rr.^r!?  j;:o  ei  up.c,u,\^3,  BidT    • 

orf-Flafefe-fi&^lfi  S^<f8?f^,]lS  l^lSI/ilSiyfij S'fe^'so^Jfl**®       - 
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stood  by  the  following  section^  which  shows  the  order  of  the 
strata  from  the  eastern  boundary  of  the  State  to  Dublin,  on 
the  western  boundary  of  the  county.  It  is  taken  for  con- 
venience along  the  line  of  the  Pan-Handle  railroad,  from 
Dublin  to  Richmond,  and  from  the  latter  place  to  the  State 
line  along  the  turnpike  road  from  Richmond  to  New  Paris. 
See  Plate  No.  3. 

From  the  State  line  to  Richmond  the  direction  is  a  little 
south  of  east,  and  from  Richmond  to  Dublin  the  course  is 
nearly  east  and  west.  The  levels  are  given  above  the  city 
of  Indianapolis,  which  has  been  taken  as  a  base  line.  The 
Union  Depot  track  at  the  latter  city  is,  by  the  best  author- 
ities, computed  to  be  721  feet  above  mean  ocean  tide  in  New 
York  harbor.  The  horizontal  scale  of  the  section  is  four 
miles  to  the  inch,  and  the  vertical  scale  200  feet  to  the  inch» 
The  highest  point  reached  lies  to  the  south  of  New  Paris,  in 
the  State  of  Ohio,  and  near  the  celebrated  Cedar  Springs. 
The  top  of  the  hill  is  here,  by  barometer,  365  feet  above  the 
level  of  Indianapolis,  or  1,086  feet  above  the  ocean.  The 
top  is  covered  with  a  deposit  of  drift  composed  of  large  and 
small  boulders  of  crystalline  and  metamorphic  rocks,  pebbles^ 
sand  and  clay,  in  all  thirty  feet  thick  or  more.  Under  the 
drift  is  twenty  feet  or  more  of  Niagara  limestone,  which  is 
best  seen  at  the  quarries  between  Cedar  Springs  and  New 
Paris.  The  Niagara  beds  are  here  worked  extensively  for 
flagging  and  for  foundations  to  houses,  bridge  piers,  etc. 
It  is  a  light-bufi^  magnesian  limestone  in  the  upper  .part  and 
bluish  colored  in  the  bottom.  The  section  seen  at  Leander 
Marshall's  quarry  showed  the  following  order : 

Ft. 

SoiU 1 

Baff  magnenan  limestone,  flaggings 7 

Qaj 2 

Magnesian  limentoDe,  8-inch  layen 2 

lue  magnesian  limestone  of  coarse  crystalline  structure 2 

14 


WAYNE  CX>UNTY.  177 


The  lower  bed  contains  one  layer  about  one  foot  thick. 
The  Niagara  rocks  are  seen  in  the  bank  of  the  west  fork 
of  White  Water  river  at  several  places  contiguous  to  the 
State  line,  and  are  marked  by  characteristic  fossils:  Orth(H 
eeras  anguUxtwm^  O.  eolumnarey  0.  cr^^escens,  Hemipronites 
radiaiay  Pentamerus  oblongus,  Oalymene  blumenbachiy  Fawn 
9iies  niagarensis,  Lichenalia  eoneentrica,  Orthia  degavduUiy 
JPlatyotAoma  niagarenais  and  Dalmania  vennioows. 

Going  west,  the  Niagara  beds  are  mostly  covered  with 
drift,  but  there  is  a  very  good  exposure  in  a  ravine  where 
it  has  been  cut  through  by  a  small  creek.  The  beds  here 
are  more  shaly  than  at  New  Paris,  and  are  of  but  little  use 
for  building  purposes.  The  blue  argillaceous  soft  shales  of 
the  Hudson  river  beds  are  exposed  in  the  bed  of  the  creek, 
and  the  Niagara  above  is  about  twenty  feet  thick.  It  con- 
tains a  few  fossils :  Meristina  nitida,  Rhynchonella  ienneS" 
seensis,  OrihooerdS  aimukUor^  Platyostoma  magarensisy  Penta- 
fnerua  oblonguSy  FavosUes  niagarenaia,  Streptdaama  minima 
and  reticulated  Bryoza. 

As  we  approach  Richmond  the  Niagara  is  absent,  and  was 
probably  removed  by  erosion,  which  must  have  taken  place 
on  a  large  scale  at  this  part  of  White  Water  valley.  There 
are  then  no  other  exposures  of  this  formation  along  the  line 
of  the  section  until  we  reach  the  valley  of  Martindale's 
creek  at  Germantown,  and  the  valley  of  west  branch  of 
White  Water  river  at  Cambridge  City.  The  difference  in 
elevation  of  the  Niagara  at  the  State  line  and  where  it  is 
seen  at  Cambridge  City  is  about  sixty  feet,  and  the  distance 
is  about  twenty  miles.  If  the  section,  then,  was  in  the  line 
of  greatest  dip,  it  would  only  be  at  the  rate  of  three  feet  to 
the  mile.  Indeed,  I  do  not  feel  able  to  say  in  what  direc- 
tion will  be  found  the  greatest  dip  of  the  strata,  for  locally 
the  pitch  is  very  slight,  and  you  may  find  at  any  large  expos- 
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ure  of  the  rooks  in  this  oounty  that  the  dip  is  sometimes  in 
one  direction  and  sometimes  in  another,  as  though  the  strata 
had  been  laid  down  on  an  uneven  sea  bottom.  Jackson's 
hill,  on  the  divide  between  Noland's  fork  and  Green's  fork, 
is  330  feet  above  the  Union  depot  tracks  at  Indianapolis,  or 
1,061  feet  above  the  ocean ;  and  the  hill  at  Cedar  Springs, 
at  the  eastern  end  of  the  section,  is  1,086  feet.  These  num- 
bers agree  so  closely  that  I  am  led  to  conclude  that  at  one 
period  of  the  Glacial  epoch  the  country  between  these  two 
points  was  almost  a  level  plain,  and  the  intervening  gaps 
have  been  eroded  by  the  vast  volume  of  water  which  flowed 
from  the  glaciers'  southern  border  as  it  gradually  retreated 
to  the  north.  There  are  great  numbers  of  large  erratic 
boulders  on  the  top  of  Cedar  Spring  hill,  and  on  the  divid- 
ing ridge  of  which  Jackson's  hill  is  a  part. 

At  the  falls  of  Elkhorn  creek,  four  miles  nearly  south  of 
Richmond  and  southwest  of  the  Niagara  crops,  on  the  east 
fork  of  White  Water,  there  is  a  crop  of  buff-colored  magne- 
sian  limestone  overlying  the  Hudson  River  rocks,  and  form 
the  falls  of  that  stream.  It  is  from  twenty  to  twenty-five  feet 
thick,  and  has  been  variously  referred  to  the  Clinton  and 
the  Niagara.  The  upper  part  of  this  bed  is  unquestionably 
Niagara,  and,  for  my  part,  I  have  no  hesitation  in  referring 
the  whole  to  that  age,  and  it  is  also  my  opinion  that  no  dis- 
tinction can  be  drawn,  either  from  lithological  or  palsBonto- 
logical  evidence  that  will  justify  the  placing  of  the  Upper 
Silurian  rocks  of  this  State  in  any  other  than  the  Niagara 
epoch. 

A  vertical  section  of  the  rocks  at  this  locality  shows  the 
following  order: 

Ft   U. 
Drift,  composed  of  large  boulders,  grarel,  sand  and  claj...  80 

Niagara,  buff  magnesian  limestone 25 

Blue  argillaceous  shale 3 
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Blue  limestone,  Hudson  River  rockS;  in  seven 
layers: 

Ft.  la. 

S^  Fi"t      l*jer 0  7 

Second   lajer 0  8^ 

Third     lajer^ 0  6 

Fourth  layer , 1  0 

Fifth      layer 0  e 

Sixth     layer 0  g 

Seyenth  layer 0  4 

Bed  of  Elkhom  creek.  

112    3 

The  upper  part  of  the  Niagara  is  grayish-colored  magne- 
sian  limestone,  very  coarse-grained,  andjcontains  a  few  fossils 
of  which  I  recognized :  HalysUes  oateniUaiay  FavosUes  niaga- 
rerisis,  Qianophyllum  ntagarerma,  Meristina  nitida,  reticu- 
lated Bryozoans,  fragments  of  OcUymena  blumenbachii,  and 
numerous  fragments  of  stems  of  Crinoids. 

The  lower  part  of  this  formation  is  a  buff-colored,  coarse* 
grained  magnesian  rock,  that  containsTvery  few  fossils  of 
any  kind.  In  the  upper  part  I  found  a  badly-weathered 
specimen  of  Halyailes  oatenukUa.  These  magnesian  beds 
are  hard  weathering,  and  rest  upon  soil,  shaly  beds  of 
Lfower  Silurian,  which  are  more  easily  eroded  and  carried 
away.  At  the  Elkhorn  mills  they  form  a  vertical  wall 
across  the  creek,  over  which  the  water  falls  some  twenty  to 
twenty-five  feet,  and  has  cut  away  a  portion  of  the  underly- 
ing Hudson  River  shales.  These  falls  have  in  time  been 
<;ut  back  a  half  a  mile  or  more,  or  from  a  point  down  the 
stream  where  the  Niagara  first  makes  an  appearance.  Where 
this  magnesian  rock  terminates  lower  down  the  stream  it 
maintains  its  full  thickness,  and  there  is^reason  to  believe 
that  the  absence  beyond  that  point  to^the  westward  is  due 
to  glacial  abraision.  Plate  No.  4  shows  |a  horizontal  sec- 
tion from  the  falls  on  Elkhorn  creek  to^Bichmond,  Ind.,  a 
distance  of  four  miles.  The  Upper  Silurian  beds  are  here 
245  feet  above  Indianapolis,  or  966jfeet  above  the  ocean. 
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If  we  compare  this  ^elevation  of  the  Niagara  here  with 
the  elevation  of  the  aame  beds  on  the  East  fork  of  White 
Water,  and  near  the  State  line,  and  about  six  miles  to  the 
northeast,  it  will  be  found  that  they  agree  so  closely  that  it 
affords  no  evidence  of  a  dip  in  that  direction.  The  eleva- 
tion of  the  latter  above  the  ocean  is  961  feet — a  difference  of 
only  five  feet.  Then,  again,  it  will  be  seen  by  the  section 
extending  from  Richmond  to  Middleboro,  a  distance  of  ten 
miles,  taken  along  the  Middle  fork  of  White  Water  and  fol- 
lowing the  turnpike  road  (Plate  No.  5),  that  the  elevation 
of  the  Niagara  beds  are  230^feet  above  Indianapolis,  or  961 
feet  above  the  ocean.  By  this  section  the  Niagara  is  thirty- 
six  feet  lower  at  Middleboro  than  at  the  falls  of  Elkhorn, 
and  thirty-one  feet  lower  than  the  crop  at  East  fork,  which 
lies  about  three  miles  to  the  south.  From  these  sections  it 
would  appear  that  there  was  a  slight  dip  of  the  strata  to  the 
northward.  At  Middleboro  the  Niagara  has  been  exten- 
sively quarried  for  burning  into  lime  and  for  building  pur- 
poses. By  the  Hillsboro  pike  it  is  called  seven  miles  from 
Bichmond  to  the  quarries.  Bciyd  &  Cook's  quarry  lies  in 
the  valley  of  Muddy  fork,  and  about  one  hundred  yards 
from  the  bank  of  the  stream.  The  rock  has  been  worked 
down  about  four  feet  below  the  bed  of  the  river,  and  at  the 
time  of  my  visit  the  large  basin  which  had  been  excavated 
by  removing  the  stone  was  filled  with  water  from  an  over- 
flow of  the  stream,  so  that  I  did  not  get  to  see  the  lower 
beds  in  place.     The  section  obtained  shows : 

Ft.  Ib. 

Baff  decompoeing  rock,  not  nsed 1  6 

Grsj  friable  beds,  lower  part  filled  with  PentameruB  ob- 

longnu 2  6 

Qraj  and  mottled  schistoee,  thin  bedded 4  0 

Lower  layers^  ander  water,  containing  chert,  and  called  flint 

•tone A 4  0 
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The  analysis  of  this  stone  shows  it  to  contain : 

Fer  Cent. 

Water,  expelled  at  212°  P 1.00 

Silicic  acid 1,38 

Oxide  of  iron 1.40 

Alomina 4.80 

Lime 46.10 

Magnesia 4.36 

Carbonic  acid 40.16 

Solphoric  acid 0.36 

Lo«  and  undetermined 1.96 

100.00 

The  gray-colored  magnesian  limestone  is  not  very  dissimi- 
lar in  its  composition  from  the  Niagara  beds  of  Huntington 
county^  which  are  celebrated  for  the  admirable  quality  of 
caustic  lime  which  they  yield. 

Messrs.  Boyd  &  Cook  have  erected  by  the  side  of  their 
quarry  two  perpetual  lime  kilns,  and  burn  from  26,000  to 
36,000  bushels  of  lime  per  annum.  The  color  is  white,  and 
it  has  a  good  reputation  in  the  market.  It  is  a  slow-setting 
lime,  and  masons  may  spread  from  six  to  nine  brick  at  a 
time  before  leaving. 

Their  lime  is  also  used  in  the  gas-works  at  Richmond  as 
a  purifier  to  remove  the  carbonic  acid  and  sulphuretted 
hydrogen  gas  from  the  illuminating  gas. 

Boyd  &  Cook  pay^fS.OO  per  cord  for  wood,  and  two  cords 
of  wood  are  sufficient,  in  Page's  patent  kiln,  to  burn  one 
hundred  bushels  of  lime,  while  in  Schroder's  patent  kiln, 
according  to  their  experience,  two  and  a  half  cords  are 
required. 

The  most  abundant  fossils  in  the  Niagara  at  this  locality 
is  a  Brachiopod  mollusc — Pentamerus  oblongxia.  These  fos- 
sils are  so  abundant  that  in  some  of  the  layers  they  lie  packed 
upon  top  of  one  another,  and  constitute  almost  the  entire 
substance  of  the  stone,  and  have  the  same  chemical  compo- 
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flitioD.  This  quarry  haa  famished  a  large  number  of  mag- 
nifioent  slabs,  filled  with  these  fbssilSi  to  decorate  and  add 
to  the  scientific  value  of  all  the  cabinets  in  the  country. 

If  we  take  a  close  view  of  the  exposures  made  by  the 
quarrying  of  the  stone  over  a  large  area  of  its  surface,  it 
will  be  seen  that  by  the  road  it  dips  3°  or  4°  to  the  west,  and 
on  the  east  side  the  dip  is  at  one  place  to  the  south  and  at 
another  to  the  north,  but  at  most  only  three  or  four  degrees. 
In  fact,  the  quarrymen  say  there  is  no  regular  dip — the 
slight  pitch  is  sometimes  in  one  direction  and  sometimes  in 
another.  It  will  be  observed  on  the  section  that  there  is  a 
crop  of  the  Niagara  at  two  places  on  the  Middle  fork, 
between  Middleboro  and  Richmond,  at  about  the  same  level 
as  the  quarries ;  at  these  localities  there  is  a  paucity  of  fos- 
sils.    We  have  here  the  following  succession : 

Feet. 
Drift,  composed  of  large  bouldera  of  metamorphic  and  crjs- 

talline  rocks,  lying  upon  the  surface  gravel  and  claj 20 

Niagara  beds : 

Buff  colored,  rough  weathering  magnesian  limestone,  contain- 
ing HalysUes  GoUentUaUL^  and  Favomta  niagarenais 10 

Hudson  river: 

Blue  schistose  limestone,  with  intercalated  argillaceous  shale, 
containing  Zygogpvra  modd&ta,  Rhfjyshondla  oapax^  OrtkU 
oocUUntalis  hnd  0.  btforaia 8 

Bed  of  Middle  fork. 

A  little  to  the  southeast  of  the  above  crop  of  the  Niagara 
we  have  at  nearly  the  same  elevation  another  crop  of  these 
beds  that  give  rise  to  the  falls  of  the  West  fork  of  White 
Water  river.  It  is  here,  also,  a  bufi^  magnesian  limestone, 
about  ten  feet  thick,  and  forms  a  complete  mural  clifi^  across 
the  stream,  over  which  the  water  fitlls  a  distance  of  ten  feet 
or  more.  The  surface  above  the  falls  is  scratched  and 
grooved  by  glaciation.     Some  of  these  grooves  are  deep  and 
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long.  Their  direotion,  as  nearly  ss  I  could  determine,  is 
sooth  40°  west.  The  following  section  shows  the  order  of 
strata  at  this  locality,  extending  up  to  the  mound  in  Mr. 
Ratlirs  field : 

FeM. 
Sarface  floil  and  daj 10 

Drift,  lai*ge  booldera,  graTel,  sand  and  daj 40 

Niagara  limestone 10 

Argillaceous  shale  and  bluish  thin-bedded  schistose  limeetonei 

belonging  to  the  Hudson  Biver  series,  in  the  bed  of  stream.     ? 

The  rock  forming  the  falls  is  a  bufi-colored  magnesian 
limestone,  that  contains  in  the  upper  part  a  number  of  fos- 
sils; the  most  abundant  are  Khynchonella. 

There  can  be  no  doubt  of  this  rock  being  the  equivalent 
of  the  strata  that  form  the  falls  of  Elkhorn  creek,  about 
eight  miles  to  the  south,  with  which  it  agrees  also  in  its 
color  and  general  lithological  features.  Though  in  the  latter 
respect  it  differs  from  the  beds  at  Middleboro  and  on  the 
the  East  fork.  The  equivalency  is  clearly  proved  by  tracing 
the  intervening  crops. 

To  the  south  of  Cambridge  City  about  two  miles,  and  on 
Simon's  creek,  the  Niagara  appears  only  a  few  inches  thick, 
and  rests  immediately  upon  thin  layers  of  Hudson  River 
limestone.  The  position  is  shown  on  Plate  No.  5.  Along 
the  bottom  of  Simon's  creek,  and  on  Mr.  M.  K.  Meyer's 
land,  section  33,  township  14,  range  12,  the  above  rocks 
are. seen  at  the  water's  edge,  and  have  been  quarried  on  a 
small  scale  for  lime  and  for  walling  cellars,  underpinning 
barns  and  dwelling  houses. 

The  quarrying  is  carried  on  in  the  bottoms  along  the 
creek,  by  throwing  off  the  superincumbent  alluvial  deposit, 
some  three  or  four  feet  thick,  and  then  prying  up  the  stone, 
which  is  in  quite  thick  layers,  and  has  a  rough,  uneven  sur- 
fece.  The  first  freshet  of  the  creek  fills  up  these  pits  with 
sediment  and  water,  so  that  it  becomes  easier  to  make  a  new 
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opening  than  to  clean  out  the  old^  when  the  work  of  quarry- 
ing is  renewed^  and  a  great-  many  abandoned  pits  are  scat- 
tered over  the  locality.  As  no  quarrying  has  been  done 
here  for  some  time,  the  only  opportunity  afforded  for  the 
examination  of  the  stone  was  a  small  lot  of  partly  refuse 
stone,  which  still  remained  by  the  side  of  one  of  these  pits. 
In  times  past  this  locality  furnished  caustic  lime  for  the  sur- 
rounding country,  but  the  quality  is  not  good,  and  with  the 
improved  facilities  for  transportation,  it  has  been  entirely 
replaced  by  a  better  article  from  a  distance,  and  the  manu- 
facture abandoned.  The  Niagara  layers  are  buff-colored, 
coarse-grained,  and  contain  a  number  of  crinoid  stems.  The 
Hudson  River  layers  contain  Orthis  lynx,  0.  occidentcUis  and 
Strophomena  altemata. 

On  Mr.  A.  Baldwin's  farm,  not  &r  from  this  place,  there 
is  a  so-called  "Shaky  Hill."  The  citizens  of  Cambridge 
City  were  from  time  to  time  astounded  by  reports,  which 
found  their  way  into  the  newspapers,  of  the  wonderful  shakes 
that  were  convulsing  this  hill,  and  my  friend  Dr.  E.  8. 
Hoshour,  of  that  city,  sent  for  me  to  come  down,  and  accom- 
panied me  to  the  spot  to  take  a  look  at  it.  Mr.  Baldwin 
says  that  "Shaky  Hill"  was  first  settled  by  Willis  Ragan, 
over  fifty-five  years  ago,  and  that  he  was  repeatedly  alarmed, 

while  living  there,  by  the  violent  shaking  of  his  house,  when 

• 

all  other  portions  of  the  country  were  undisturbed.  Other 
families,  who  subsequently  lived  in  the  house,  testified  also, 
that  the  hill  was  known  to  shake,  and  at  one  time  so  vio- 
lently as  to  throw  the  dishes  from  the  table,  and  that  the 
shaking  was  accompanied  by  a  rumbling  noise.  The  spot  is 
not,  strictly  speaking,  a  hill,  but  is  a  portion  of  the  table- 
land that  terminates  abruptly  on  the  bottom  of  Simon's 
creek,  and  is  bordered  on  the  sides  by  shallow  washes  that 
give  rise  to  ravines.  The  elevation  above  the  bottom  is 
about  sixty  feet,  and  the  whole  mass  is  made  up  of  glacial 
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drift — gravel,  clay,  sand  and  small  boulders.  The  drift  is 
underlaid  by  Niagara  limestone,  which  is  seen  in  the  bed  of 
Simon's  creek,  and  just  cevered  at  low  water. 

Everything  was  qniet  at  the  time  of  my  visit,  and  I  could 
see  no  trace  of  any  kind  of  disturbance  in  the  heterogeneous 
drift  which  everywhere  forms  the  high  land  in  this  part  of 
the  county,  and  is  from  sixty  to  120  feet  thick.  The 
underlying  stone  is  not  seen  immediately  at  the  so-called 
hill,  consequently  we  have  to  judge  its  character  by  what  is 
known  at  the  quarries  already  alluded  to  above;  this  indi- 
cate that  it  is  a  schistose  and  thin  bedded  rock  near  the 
eur&ce,  and  here,  as  elsewhere  in  the  county,  underlaid  by 
thin-bedded  limestone,  alternating  with  beds  of  argillaceous, 
Bhaly  rocks,  a  character  of  strata  that  are  yielding  and  too 
maoh  broken  by  vertical  joints  or  fissures  to  lead  us  to 
attribute  to  them  the  cause  of  any  local  disturbance  that 
woald  give  rise  to  the  phenomenon  claimed  to  have  been 
witnessed  at ''  Shaky  Hill.'' 

Though  I  can  see  nothing  here  that  would  enable  me  to 
refer  such  a  phenomenon  to  geological  or  any  other  cause 
than  ef  unconscious  personal  deception,  it  will  not  do  to 
lose  sight  of  the  &ct  that  in  certain  localities  disturbances 
of  the  surface  strata  have  been  known  to  take  place  from 
the  cracking  and  bursting  of  the  rocks.  This  may  be  due 
to  various  causes,  some  of  which  may  not  be  fully  under- 
stood. Colonel  Totten,  of  the  United  States  department  of 
engineers,  made  a  series  of  experiments  to  determine  the 
rate  of  expansion  of  various  kinds  of  rock  for  an  increase  of 
one  degree  of  temperature.  From  the  data  he  furnished. 
Sir  Charles  Lyell  has  calculated  that  a  mass  of  sandstone  a 
mile  thick,  raised  in  a  temperature  200^  F.  would  have  its 
upper  surface  elevated  ten  feet.* 


^Principles  of  Geology,  Vol.  11,  p.  237. 


188  GEOLOGICAL  REPORT. 

Elevations  or  depreasions  of  the  surface  of  rock  beds  due 
to  climatic  changes  would  naturally  be  brought  about  very 
slowly,  but  where  the  beds  are  of  an  unyielding  character, 
or  in  very  thick  and  persistent  layers,  the  strain  may  become 
sufficient  to  finally  crack  and  break  the  mass,  accompanied 
by  a  report  and  more  or  less  shock. 

Mr.  W.  H.  Niles,  of  Cambridge,  Mass.,  gave  a  very  inter- 
esting account  of  the  uneasy  condition  of  rocks  in  a  quarry 
at  Munson,  Mass.,  in  a  paper  read  before  the  American  Asso- 
ciation for  the  Advancement  of  Science,  and  published  in 
their  proceedings  of  the  Portland  meeting,  1873,  p.  156, 
from  which  the  following  extract  is  taken : 

The  quarrj  embraces  an  area  of  five  or  six  acres,  upon  the  gentle  slope 
of  a  moderate-sized  hill.  The  rock  is  gneisSj  without  anj  apparent  planes 
of  stratification y  but  of  schistose  structure.  Divisional  planes  cut  acroos 
the  stratification  and  divide  the  rock  into  beds,  which  vary  in  thickness 
from  one  inch  and  a  half  to  five  feet  or  more.  These  beds  are  extensive, 
and  are  not  broken  bj  anj  other  divisional  planes.  Thej  conform  to  the 
surface  of  the  hill,  being  in  some  places  horizontal,  at  others  dip  about 
10^.  When  a  strata  of  anj  considerable  length  is  quarried,  it  is  found  to 
expand  in  the  direction  of  the  strike,  northerly  and  southerly.  The  ex- 
pansion was  found  to  be  one  and  a  half  inches  in  354  feet  long. 

Another  result  of  this  rock  expansion,  he  says,  is  the 
formation  of  numerous  cracks  and  fissures,  attended  some- 
times by  violent  explosions.  Mr.  A.  T.  Wing  informed 
him  that  in  the  latter  part  of  June,  1872,  there  was  a 
natural  breakage  which  extended  about  two  hundred  and 
seventy-five  feet,  and  was  about  sevepty-five  feet  back  of 
the  working  face.  One  end  of  the  loosened  mass  remained 
solidly  attached  to  the  underlying  rock,  and  by  its  expan- 
sion about  10,000  tons  of  rock  were  moved. 

These  cracks  or  rents  are  more  commonly  formed  slowly, 
but  sometimes  suddenly,  attended  not  only  by  the  breaking, 
shattering,  and  even  crushing  of  the  solid  rock,  but  by  a 
loud  report  and  sometimes  by  the  throwing  of  stones  of 
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considerable  size  for  a  short  distance.  On  the  morning  of 
the  18th  of  June,  1873,  at  about  six  o'clock,  the  engineer 
was  startled  by  an  explosion^  and  looking  toward  the 
quarry  saw  stones  and  other  debris  in  the  air,  being  thrown 
to  a  considerable  distance.  Mr.  Niles  visited  the  spot  on 
the  20th,  and  found  it  looking  much  as  though  a  small  but 
powerful  earthquake  had  taken  place.  A  bed  five  feet  four 
inches  thick  had  been  ruptured  in  two  nearly  parallel  fis- 
sures, each  of  which  measured  sixty-eight  feet  in  length. 
Besides  these  the  rock  was  otherwise  much  broken,  and  in 
places  shattered  and  crumbled,  and  some  of  the  liberated 
stones  were  thrown  southward,  but  none  in  any  other  direc- 
tion. These  fractures  were  from  eighteen  to  twenty  feet 
from  the  working  face. 

I  mention  these  phenomena  for  the  purpose  of  showing 
that  we  have  well  authenticated  cases  of  uneasy  beds  of 
rock,  which  may  under  certain  conditions  give  rise  to  a 
local  shaking  up  of  the  surface. 

There  is  another  tradition  connected  with  that  relating  to 
"Shaky  Hill,''  and  that  is,  on  a  spot  near  by,  and  also  on 
Mr.  Baldwin's  land,  the  surveyor's  compass  will  not  point  to 
the  magnetic  pole.  This  being  a  question  susceptible  of 
direct  proof,  I  was  enabled  to  show  that  my  own  compass 
was  in  no  wise  disturbed  at  any  place  tested,  but  would 
point  out  with  unerring  accuracy  that  the  fence  on  a  section 
line  was  in  a  north  and  south  course. 

I  will  state  in  this  connection  that  it  is  not  an  uncommon 
thing  for  me  to  receive  notice  that  in  certain  localities,  on 
land  in  diflFerent  parts  of  the  State,  the  surveyor's  compass 
will  not  work  properly.  When  such  localities  have  been 
examined  it  invariably  proved  that  the  compass  will  work 
as  readily  there  as  anywhere  else.  But  it  is  not  to  be  denied 
that  there  are  places  on  the  earth's  surface  where  the  mag- 
netic needle  is  disturbed  and  drawn  from  the  magnetic  pole. 
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such  as  in  the  presence  of  large  bodies  of  magnetic  iron  ore. 
But  there  is  no  possibility  of  finding  this  mineral  in  places 
within  the  borders  of  Indiana.  Small  pieces  have  been 
picked  up  now  and  then  from  the  glacial  drift,  but  at  no 
time  has  it  been  found  in  sufficient  quantity  to  effect  the 
needle  of  a  compass  unless  they  are  purposely  brought  very 
close  together. 

The  needle  of  a  surv^or's  compass  may  be  disturbed  by 
the  possible  electrical  state  of  the  glass  which  covers  it,  and 
this  might  lead  to  the  belief  that  the  cause  was  to  be  looked 
for  in  the  earth. 

There  is  a  general  tendency  in  the  minds  of  people,  who 
have  not  been  schooled  to  observe,  to  deceive  themselves  and 
indulge  in  mysteries  where  none  exist;  such  illusions  are 
readily  dispelled  when  put  to  a  crucial  test. 

By  looking  at  the  plates  giving  sections  of  the  rocks  in 
different  directions  from  Richmond,  north,  south,  east  and 
west,  it  will  be  seen  that  there  is  but  little  difference  in  the 
elevation  of  the  Niagara  beds  at  any  of  the  crops,  and  if  left 
to  study  the  dip  from  them  alone,  we  should  be  unable  to 
decide  on  its  general  direction ;  but  carrying  the  investiga- 
tion beyond  the  boundary  of  the  county  it  is  proved  to  be 
in  a  west  or  southwesterly  direction.  At  Terre  Haute  the 
Niagara  was  probably  reached  at  the  depth  of  1,700  feet  in 
the  artesian  well  bored  for  petroleum.  The  elevation  of 
the  Niagara  on  Elkhorn  creek  is  965  feet  above  tide-water 
in  New  York  harbor.  In  the  artesian  well  at  Terre  Haute 
it  is  1,196  feet  below  tide-water,  and  216  feet  below  the 
crop  on  Elkhorn  creek.  The  lineal  distance  between  the 
two  points  is  about  140  miles,  and  the  dip  is  consequently, 
in  this  direction,  about  fifteen  and  a  half  feet  to  the  mile. 
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The  rooks  belonging  to  this  group  lie  immediately  under 
the  Niagara,  since  we  are  not  able  to  establish  the  presence 
of  the  Clinton,  which  in  regular  sequence  forms  the  inter- 
vening strata. 

The  Hudson  River  group  is  well  expressed  in  this  county 
on  the  three  forks  of  White  Water  river  near  Richmond, 
and  from  thence  southward  along  the  main  stream  and  its 
tributaries  to  Abington,  in  Abington  township.  Horizontal 
sections  were  made  from  the  latter  place  to  Richmond,  fol- 
lowing the  pikes  on  both  sides  of  the  river,  a  distance  of 
about  eight  and  a  half  miles.  Plate  No.  6  is  taken  on  the 
west  side  of  the  river  and  shows  the  position  of  the  rocks 
above  the  horizon  of  Indianapolis  and  the  degradation  which 
has  taken  place  along  the  streams. 

Plate  No.  7  is  taken  on  the  east  side  of  White  Water 
river.  This  seetion,  going  south  from  Richmond,  first 
strikes  the  river  below  the  cemetery,  Elkhorn  creek  at  its 
mouth,  and  again  reaches  the  bed  of  the  river  at  Abington. 
It  will  be  observed  that  the  Lower  Silurian  rocks  have  the 
same  thickness  on  the  east  side  of  the  river  at  Abington  as 
at  Richmond.  Between  the  highest  point  traversed  there 
and  the  school-house,  No.  4,  the  total  elevation  is  about  the 
same,  that  is  240  feet  above  Indianapolis,  or  fifty  feet  higher 
than  Richmond.  This  difference  is  due  to  the  removal  of 
the  greater  portion  of  the  drift  at  the  latter  place.  The 
following  sections,  taken  along  the  river  bank  at  Richmond, 
exhibit  the  arrangement  of  the  strata  comprising  the  Hud- 
son River  group : 

Section  near  Starr's  gas-works : 

Ft 

Drift ^ 4 

Bnff  shaly  limestone 90 

Bed  of  river. 
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The  buff  shaly  limestone  of  the  above  section  contains  an 
abundance  of  Orthis  lynx,  0.  biforaJta,  0.  lynx,  var.  acutilirata, 
Bhynchofiella  capax,  Zygospira  modestaj  Strophomena  aUenu- 
ata,  Chondes  Jrondo8U8  and  Petraia  comiculum.  Under  these 
beds  are  bluish  argillaceous  shale  and  hard  bands  of  stone, 
here  covered  with  the  debris  from  above. 

Onlj  a  few  of  the  most  common  occurring  fossils  are  here 
giv«n^  as  Mrs.  Mary  Haines,  of  Richmond,  was  kind  enough 
to  supply  me  with  a  complete  list  of  fossils  found  in  the 
Hudson  River  beds  in  this  county,  so  far  as  they  are  known, 
and  are  represented  in  her  extensive  cabinet.  This  list  will 
be  given  in  full  on  page  201. 

A  little  further  down  the  river,  and  at  Brinkmire's  quarry, 
the  following  section  is  seen,  and  commences  sixty-five  feet 
above  the  river: 

Ft  Id. 

Grayish  buff,  aoft  shale 8  0 

Blaish  gray,  soft  shale 5  0 

Top  layer,  quarrj  stone 0  10 

Blue  stone 2  0 

Shale 0  2 

Blue  stone 0  8 

Shale 0  6 

Stone 0  4 

Shale 0  2 

Stone 0  7 

Covered 47  0 

River.  

65    2 

These  beds  all  contain  fossil  shells — Strophomena  aJter- 
ncUa,  Bhynchonella  oapax  and  branching  species  of  Chastek9. 
The  top  layers  were  especially  full  of  fossils.  The  stone 
from  the  quarry  sells  at  seventy-five  to  eighty  cents  a  perch. 

At  the  mill-dam  just  below  the  city  of  Richmond,  and  on 
the  east  side  of  the  river,  the  banks  rise  abruptly  to  the 
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table-land,  leaving  a  fine  exposare  of  rock  that  is  highlj' 
fi)6Siliferou8  from  top  to  bottc»m.     The  section  exhibits : 

1.  Thin-bodded,  buff-colored  limestone,  alternating  • 

with   argillaceous  shale,   buff   and   bluish 

color 20  to  30  ft. 

2.  Quarry  rock 30  to  40  ft. 

3.  BluiBh  Bhaljr  beds 10  ft 

80  ft. 

No.  1  of  the  above  section  contains  a  great  abundance  of 
Pdraia  corniculum,  small  branching  Chcetetes  of  varioos 
species^  Pcd<Eophy(yu8  simplex,  BiUhotrephis  gracilis,  Tdradivfm 
fibraiumy  Orihis  oocidentalia,  0.  lynx,  var.  biforata  and  acu^ 
tilircUa,  Rhynchonella  capax,  Strophomena  altemata,  Zygo^ 
pira  modesta,  Ambonichia  radiaia,  Modiolopaia  modiolaris, 
Oydonema  bilix,  etc. 

No.  2  contains  RhynohoTieUa  capax,  Strophomena  aUer-- 
naia,  etc. 

No.  3  shows  a  great  abundance  of  LepUxna  sericea,  and 
the  slopes  are  literally  covered  with  the  valves  pf  these 
shells  and  Streptorhynchua,  at  the  water's  edge. 

In  the  lower  beds  Mr.  W.  D.  Schooley^  who  accompanied 
me^  had  previously  found  a  Oalymene  senaria,  but  they  are 
not  common.  Following  down  the  stream  to  the  crossing 
of  Elkhorn  and  Little  Elkhorn,  the  same  beds  are  found  in 
the  cuts  below  the  drift.  Opposite  the  town  of  Abington: 
the  country  rises  very  rapidly  from  the  stream  to  the  table- 
land, and  we  find  the  same  succession  of  thin  bedded  lime- 
stones and  shale  as  at  Richmond: 

Feet 
Drift,  composed  of  grarel,  sand  and  clay,  with  a  few  large 

boulders  here  and  there  orer  the  surface.. 40 

Yellow,  schistose  limestone,  with  an  abundance  of  fucoidsj 
BtUhotrepkia  graeUiSf  B,  tueculonu,  Chceidea  frondoms,  G. 
(ycoperdouy  FavisUUa  steUata,  Petraia  comieulum^  OrthU  oed- 
denkUiSf  0.  biforaUij  RhynehoneUa  eapaXf  Sirophommia  alier- 
naia,  Zygotpira  modettOf  AmbomeJda  rtuHaiOf  Ojfdonema  biHXf 
Murekisoma  bdUdneta 25 


IM  GEOLOGICAL  BEPORT. 


Feet 
Bluish  shale  and  thin  bands  of  limestone,  containing  a  variety 
of  fossils,  the  most  notable  of  which  are  Strq>torhynchu$ 
planwnbona,  Lepiana  Berioea,  These  species  are  in  the 
greatest  abundance  near  the  water's  edge,  and  literally 
cover  the  entire  surfaces  of  two  distinct  layers  of  stone. 
This  part  is. 176 

ToUl 240 

I  consider  Orthia  lynx,  0.  laiicosta,  0.  deniaia  and  O. 
aeutiliraia,  the  same  as  0,  btforata.  This  shell  has  a  wide 
range  of  variation^  being  sometimes  very  gibbous,  with 
rounded  hinge  line  on  the  sides;  in  others  the  hinge  line  is 
prolonged  into  ears.  It  also  varies  in  the  number  and 
character  of  the  longitudinal  plates;  in  some,  these  are  shal- 
low and  numerous,  in  others  they  are  comparatively  small 
and  thin.  It  is  not  an  uncommon  thing  to  find  in  the  same 
beds  specimens  of  this  Orthis  with  the  hinge  line  extending 
beyond  the  margin  on  one  side,  making  an  acute  ear,  while 
it  rounds  ofl  on  the  other  side. 

Prof.  James  Hall  justly  remarks  in  regard  to  this  Orthis, 
Paleontology  of  New  York,  p.  133:  "This  species,  like 
many  of  the  brachiopoda,  is  influenced  by  local  circum- 
stances, and  in  its  wide  geographical  distribution  presents 
varieties  of  forms  or  types  peculiar  to  different  localities 
dependent  apparently  upon  the  condition  of  the  ancient 
ocean  bed." 

The  variations  which  they  undergo  may  be  considered  as 
due  to  the  environments,  and  therefore  their  use  to  point 
out  a  difference  in  geological  time  can  not  be  relied  upon. 

Back  of  the  town  of  Abington  we  have  the  same  succes- 
sion of  strata,  but  the  upper  beds  are  covered  by  drift. 

The  same  beds  are  $,l80  seen  on  the  west  side  of  the  river, 
on  the  banks  of  Lick  creek,  and  may  be  traced  from  there 
for  two  or  three  miles  up  the  latter  stream.  In  the  deep 
out  of  all  the  streams  that  flow  into  Elk  horn  creek  the  Hud-* 
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«on  River  beds  are  w^ll  exposed,  and  the  rocks  are  crowded 
with  fossils.  It  will  be  noticed  also,  by  reference  to  the 
maps,  that  there  are  no  tributaries  entering  Elkhom  creek 
from  the  north.  A  few  hundred  yards  below  the  &lls  in 
Elkhom,  this  rock  is  quarried  for  building  purposes.  At 
Mr.  Provard's  quarry,  which  lies  on  the  south  side  of  the 
creek,  the  stone  is  in  good  thickness — bluish-colored  and 
close-grained.  The  following  section  shows  the  succession 
and  thickness  of  the  respective  layers : 

Ineh«t. 

Friable  Niagara  stone 15 

Two  lajen,7  to  8  inches 15 

One  layer 10 

One  layer 6 

One  layer 12 

One  layer 6 

One  layer 8 

One  layer 4 

Bed  of  creek 0 

There  is  a  slight  covering  of  earth  in  places,  and  the 
strata  has  a  very  gentle  dip  to  the  southeast.  The  stone 
contains  vast  quantities  of  fossils,  which  are  inseparable 
from  the  metrix  in  some  of  the  layers.  The  third  stratum 
from  the  bottom  is  considered  the  best  stone. 

Fifty  feet  below  this  quarry,  on  the  creek,  we  have  at 
Clayton  Brown's  quarry  the  followitfg  section : 

Soil  and  clay^drift ', 5  ft.  0  in. 

Boff  magnesian  limestone,  Niagara  epoch 2  ft.  0  in. 

Hudson  River  stone  in  layers : 

One  layer... 0  ft.  to  0  ft.  8  in. 

One  layer 1  ft.  to  1  ft  3  in. 

Sliale.. Oft.  to  Oft  6  in. 

Stone 0  ft  to  1  ft  0  in. 

Shale Oft  to  0  ft  •  in. 

Stone 0  ft  to  0  ft  4  in. 

Stone 0  ft  to  0  ft.  8  in. 

Bottom  layer 0  ft  to  2  ft  0  in. 
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Johnson's  quarry  has  the  same  character  of  rock.  The 
quarrying  here  is  conducted  for  home  consumption;  the 
quality  of  the  stone  is  fully  equal  to  the  best  stone  found 
anywhere  in  this  formation.  Rough  stone  sells  at  twenty-five 
cents  per  cubic  foot,  or  three  dollars  a  perch  on  the  ground. 

The  Hudson  River  rocks  are  also  seen  in  considerable 
force  along  the  east,  middle  and  west  forks  of  White  Water 
river,  for  short  distances  above  their  embouchure.  On 
these  streams  the  bluish,  argo-calcarious  shale,  which  under- 
lies the  Niagara  where  the  succession  is  seen  in  this  county, 
is  here  from  thirty  to  forty  feet  thick,  and  the  layers  at  the 
water's  edge  are  thickly  studded  with  fragments  of  Asaphus 
fnegistos,  Addcuqns  (nneinnaiienMf,  Ceraurua  «p.?,  Dalman' 
ttes  «p.?,  as  well  as  other  forms  not  sufficiently  perfect  to 
enable  me  to  make  out  their  species. 

It  is  noticeable  in  this  county,  as  well  as  elsewhere  in  the 
State,  that  the  Hudson  River  beds  of  equivalent  age  do  not 
always  present  the  same  lithological  and  palseontological 
features.  On  the  east  fork,  where  the  identical  beds  with 
the  above  are  exposed,  I  was  not  able  to  find  a  single  frag- 
ment of  Crustacea,  and  but  very  few  fossils  of  any  kind. 
As  observed  by  Mr.  S.  A.  Miller,  of  Cincinnati,  who  has 
made  a  thorough  detailed  study  of  the  Hudson  River  rocks, 
^Hhe  variation  in  color  from  blue  to  brown  is  due  to  the 
various  stages  of  oxidation  of  the  iron  which  they  contain.'' 
Shales  that  are  invariably  blue  when  the  face  is  exposed  in 
a  mural  bluff  and  fresh  surfaces  formed,  through  more  or 
less  rapid  erosion,  are,  under  other  circumstances,  browned 
by  the  oxidizing  influence  of  the  atmosphere. 

The  following  are  among  the  best  localities  for  collecting 
Hudson  River  fossils:  At  Richmond,  on  the  banks  of 
White  Water  and  its  branches,  and  on  both  banks  of  the 
main  stream  to  the  southern  limits  of  the  county.  From 
the  fidls  of  Elkhorn  to  its  mouth.     The  banks  of  this  stream 
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present  a  number  of  admirable  exposures^  where  the  fossil 
contents  of  the  rocks  are  weathered  out  and  in  an  excellent 
state  of  preservation.  The  same  may  be  said  of  the  banks 
of  Brush  creek,  near  its  mouth. 

The  close  proximity  of  these  admirable  localities  for  col- 
lecting fossils,  to  the  city  of  Richmond,  has  enlisted  the 
attention  of  a  number  of  its  citizens,  and  no  place  of  its 
size  in  the  West  can  boast  of  more  students  of  palaeontology 
or  exhibit  a  greater  number  of  fine  cabinets  of  fossils  and 
other  objects  of  natural  history.  While  I  do  not  pretend 
to  give  tl^  names  of  all  the  collectors,  I  will  mention  those 
who  are  particularly  noted  for  efficiency  and  zeal,  and  when 
I  place  the  name  of  Mrs.  Mary  P.  Haines  at  the  head  of  the 
list,  it  is  not  from  an  act  of  courtesy  or  gallantry,  but  on 
account  of  real  merit.  Mrs.  Haines  is  an  earnest  worker  in 
science,  and  her  vast  collection  of  fossils  and  scientific 
researches  has  done  much  to  advance  our  palseontological 
knowledge  of  the  Silurian  beds  at  Richmond.  Mrs.  Haines 
has  very  kindly  furnished,  at  my  solicitation,  a  catalogue  of 
fossils  in  her  collection  that  were  collected  at  and  in  the 
vicinity  of  Richmond.  This  list  is  given  on  page  201.  At 
the  time  of  my  visit  her  collection  contained  : 

Foflsils 1,628 

/MineralB.., 1,016 

LAnd  and  fresh  water  shells  760  species. 

Marine  shells  and  corals 763 

Masi 296 

Hepatica 206 

Rlices 246 

Algea 200 

Total 6,104 

Mr.  L.  B.  Case,  the  efficient  secretary  of  the  Indiana 
Arch»ological  Society,  is  a  man  of  very  marked  scientific 
attainments,  and  has  a  very  large  collection  of  fossils,  min- 
erals and  archseological  specimens.     His  excellent  cabinet 
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has  furnished  a  number  of  specimens  that  have  served  to 
extend  our  knowledge  of  the  diversified  forms  of  extinct 
life. 

Dr.  Barr  is  also  a  scholar  and  physician  of  note  and 
ability.  In  addition  to  the  labors  of  an  extensive  practice, 
the  doctor  has  not  been  oblivious  to  the  fascinations  with 
which  nature  allures  her  gifted  sons  to  unravel  her  myste- 
ries, and  his  well-filled  cabinet  of  fossils  attests  his  zeal  in 
the  study  of  palaeontology.  Dr.  Barr's  cabinet  has  also 
served  to  enrich  science  with  many  new  species. 

J.  F.  Miller,  superintendent  of  the  Pan-Handle  railroad, 
has  also  made  a  large  collection  of  fossils,  miDcrals  and 
archaeological  objects. 

President  Moore,  of  Earlham  College,  is  a  well-known 
devotee  of  science  and  an  eminent  teacher.  He  has  suc- 
ceeded in  building  up  at  Earlham  College  one  of  the  most 
efficient  collections  of  natural  history,  for  study,  that  is  to 
be  found  in  the  West.  Prof.  Moore  made  a  trip  to  the  Sand- 
wich Islands  some  years  ago,  where  he  collected  a  great 
variety  of  rocks  and  minerals,  illustrating  the  character  of 
the  remarkable  volcanic  action  of  Kilawa,  a  great  many 
kinds  of  corals  and  marine  shells.  This  collection  was 
selected  with  great  care,  and  forms  a  valuable,  addition  to 
the  college  museum. 

The  geology,  palsoontology  and  natural  history  of  the 
State,  is  also  very  complete  in  this  museum. 

Mr.  J.  C.  Ratliff,  one  of  the  trustees  of  Purdue  Univer- 
sity, is  also  a  collector  and  student  of  natural  history.  While 
more  especially  devoted  to  botany,  the  abundance  of  fossils, 
shells  and  corals  that  lie  exposed  upon  the  sur&ce  of  the 
weathered  rocks,  haye  not  escaped  his  notice,  and  his  well- 
selected  cabinet  of  fossils  bears  witness  to  his  interest  in 
palaeontology.  The  State  cabinet  has  been  enriched  by  num- 
erous fine  specimens  from  his  collection. 
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Mr.  J.  Shinn  also  finds  leisure  from  his  mechanical  oper- 
ations to  make  collections  of  rocks  and  fossils.  His  yard 
contains  rockerys  made  of  a  vast  collection  of  curious  and 
interesting  boulders  from  the  drift  and  shale  of  Niagara, 
Pentremiiea  oblonguB  and  Hudson  River  fossils. 

Mr.  W.  D.  Schoolej  collects  fossils  of  all  kinds  for  sale. 
He  is  well  acquainted  with  the  best  localities,  and  is  a  good 
collector.  I  am  indebted  to  him  for  the  gift  of  a  number 
of  fine  specimens: 

LIST  OF  FOSSILS  FOUND  IM  THE  LOWER  SILURIAN  ROCKS  IN  THE  VldH- 

ITY  OF  RICHMOND,  INDIANA. 

[Bf  Mn.  Mwf  P.  Halnei.] 

/  PLANTS. 

Buthotrephis  gracilis Hall. 

B.  BuccaloBaB Hall. 

PaleophjcuB  aimplex.. Hall. 

PaOTOZOANB. 

a  Spongitea,  one  species 

Stromatocerium  ragosam Hall. 

RADIATES. 

Anlopora  arachnoidea Hall. 

Chetetes  (Monticulipora)  dalei £.  A  H. 

"  ''  approximata Nich'n. 

"  *'  palchellas^ E.&H. 

«  «  Ortoni Nich'n. 

"  '^  mammalatus E.  A  H. 

"  «  frondosoB IVOrb. 

"  «  delicatulus Nich'n. 

''  **  gracilis James. 

"  "  petropolitanuB? Pandu. 

"  "  rhombicaa NicVn. 

Golumnipora  cribriformis Nich'n. 

Faristella  stellate Hall. 

Farosites  gothlandica Lam'k. 

Proteria  Tetusta Hall. 
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&A  DIATS»-<X>NnNUBI>. 

Petraia  corniculam Hall. 

Btellipora  antbeloidea Hall. 

Tetradium  fibratum Saffd. 

BCHIKODSBICB— OBIKOISS. 

GlyptocriouB  Baeri Meek. 

"  Nealli Hall. 

Poteriocrinitee  Casei.. : Hall. 

"  polydactylas Shu*d. 

CTsnre. 

a  Agelacrinites  dnciDnatiensia Boemer. 

pyclocjetiteey  two  speciei. 

Licheoocrinas  crateriformiB.. Hall. 

**  tnbercnlatoii.. 8.  A.  M. 

h  Lepocrinites  Moorei Meek. 

**        (nn.  de.).. ?. ^... 


Slenaater  grandia Meek. 

Paleaeter  grannloiinB  ?.... Hall. 

sp. 

Alecto  aoloporoideB Nich'n. 

**       oonfasa Nich'n. 

"       frondoBa Nich'n. 

CSeramopora  ohioenaiB Nich'n. 

a  FeneBtella. 

Hippothoa  (alecto)  inflata Hall. 

Intricaria  ? 

-Ptilodictja  Shafferi Meek. 

**  emaoerata Nich'n. 

Betopora?  sp. 

BRACBIOFODB. 

Crania  laelia Hall. 

**      BcabioBa Hall. 

Leptena  aerioea Qaw*hj, 

Orthia  oocidentaliB.. Hall. 

"       Binuata.. Hall. 

"       BubqaadraU Hall. 

**       biforata,  rar.  acntllirata  .^ Con'd. 


t 
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BatAGHIOPOXMi — OOmiRVXD. 

Sbynehonella  denUU Htll. 

"  capax...... Om'd. 

Strophomena  alternata^ Gon'd. 

"  altemktriata.^ HalL 

**  alternata,  yar.  loxorhjtia. Meek. 

"  rkomboidalia.^ Wilckena. 

Btreptorh/nciu  filitextna  ....^ Hall. 

"  mlcatat... VerneaiL 

•*  BabtentoB..^ OonU 

**  planumbona.. Hail. 

Shiaocrania  filosa Hall. 

TVematie  millipnnctata.. Hall. 

Zygoq;iira  modeeta Say. 


Ambonychia  radiata Hall. 

"  (Megaptera)  caaei M.  A  W. 

"  carinata Hall. 

and  two  or  more  other  epeciee. 

▲nomoladonta  gigantea S.  A.  M. 

"  alato... Meek. 

Qypricardites  Bterlingenaia «. M.  &  W. 

'*  rentriooea Hall. 

Haineei. ...•• ..t ..••.. •••••«•••••.. S.  A.  M. 

**  nngulatoB. Bill. 

Modiolopsifl  modiolarifl Gon'd. 

•*  carta Con*d. 

••  terminalis.. Hall. 

"  conoentrica H.  A  W. 

Orthodeema  oontracta H.  &  W. 

"  recta. H.  AW. 

Pterinea  demian Oon'd. 

"         ineaeU Con'd. 

OASTKBOPODe. 

Bellerophon  bilobatas Sow'by. 

•*  Mohri 8.  A.  M. 

B«cania  expansa Hall. 

"        •p. 
Cyrtolites  omatae Con'd. 

"         Dyeri Hall. 
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OA8TSaOPOD8--<X>»TIinTSD. 

a  Ourinaropiii  patelliformU. Hftll. 

QjeloiMma  bilix Con'd. 

"  «   TMT.  laUu. Meek. 

*•      «    conies 8.A.M. 

"  «      "    PTramidaU Junes. 

*'         percarinatum.... Hall. 

Marohiaonia  gracilis Hall. 

"  bellicincU.. HaU. 

"  perangnlata Hall. 

Pleorotomaria  sabconica Hall. 

"  lenticnlaris Sow'bf. 

PIKROFOD0. 

Tentacalites  richmondensis 8.  A.  M. 

oConalaria  papillata? Hall. 

«         "        sp. 

CXPHAIiOPODB. 

Orthooeras  junoeum.... .....Hall. 

*'         vertebrale : Hall. 

and  other  species. 

Ormoceras  tenuifillam Hall. 

Troceras  Baeri M.  &  W, 

Gjrtooeras — several  sp. 

a  Endooeras  proteiforme Hall. 

a  Gomphoceras  eos Meek. 

ep? 

A  BnCULATEB— TBILOBITV. 

Asaphos  gigas , DeKaj. 

**       megistos Locke. 

Calymene  senaria Con'd. 

Geraums  icams Billings. 

Delmanites  Carleji Meek. 

(MTBAOOISe. 

dBeTrichia  Chambersi 6.  A.  M. 


Ortonia  minor .Nich'n. 

a  In  the  ooUeetion  of  L.  B.  Que. 

» In  the  collection  at  Barlham  College. 

0  In  the  collection  of  the  Richmond  Bdentifle  Aaodatioo. 

4  Mr.  &  A.  MiUer*!  ooUectloOp  Cincinnati,  O. 
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QLAaAL  DRIFT. 


Nowhere  in  the  State  are  the  effects  of  glaciation  more 
apparent  than  in  Wayne  county.  The  north  part  of  the 
ooonty  borders  on  the  very  highest  land  in  the  State.  The 
water-shed  of  all  the  streams  that  flow  into  the  Wabash  on 
the  souths  as  well  as  White  Water  and  its  tributaries^  take 
their  rise  from  an  elevated  table-land  which  occupies  a  por- 
tion of  Jay^  Randolph  and  Wayne  counties^  and  probably 
reaches  its  greatest  elevation  within  the  borders  of  Ohio. 
But  the  entire  region  where  these  waters  start  and  flow  to 
the  north^  west>  south  and  east  is  so  level  that  one  is  puzzled 
to  point  out  any  one  spot  that  should  be  called  the  comb  of 
the  divide.  Indeed^  it  is  my  opinion  that  these  streams  were 
the  outlets  of  a  shallow  lake  or  basin,  which  has  been  filled 
up  with  sediment.  From  this  divide  glaciers  poured  their 
frigid  streams  in  several  directions.  One  of  the  principal 
found  its  way  to  the  south,  and  was  instrumental  in  forming 
at  least  a  portion  of  the  channel  of  the  West  and  Middle 
forks  and  that  of  White  Water  river.  Indeed,  large  granite 
boulders  are  found  on  all  parts  of  the  table-land  of  Wayne 
county,  but  they  are  particularly  numerous  along  the  shores 
of  the  West  fork,  just  above  the  falls.  The  upper  surface 
of  the  Niagara  rocks  which  form  these  falls  are  distinctly 
scratched  and  grooved,  and  the  lateral  moraines  are  well 
defined.  The  bearing  of  these  grooves  is  nearly  north  and 
south.  At  Richmond  there  appears  to  have  been  the  coal- 
escence of  two  or  more  streams,  which  were  instrumental  in 
cutting  out  the  canon  through  which  White  Water  river 
flows.  The  soft  and  easily  weathering  shales  and  bands  of 
stone  that  form  the  shores  of  the  river  have  caused  the 
glacial  marks  to  be  obliterated,  but  the  large  boulders  which 
still  lie  along  the  blufls,  or  fallen  to  the  stream  by  the  under- 
mining which  has  been  going  on,  leave  abundant  evidence 
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to  juBtify  the  above  oonclosion.  Large  and  Bmall  boaldera 
are  seen  on  all  the  high  ridges  that  mark  the  boundaries  of 
the  streams.  White  Water  canon  is  shown  on  Plates  2  and 
6.  On  the  former  it  will  be  seen  that  Richmond  lies  in  a 
basin^  and  this  basin  has  been  grooved  out  bj  glaciation. 
About  seven  miles  to  the  east  the  drift  reaches  an  elevation 
of  865  feet,  and  the  top  and  sides  of  the  hill  at  Cedar 
Springs,  just  beyond  the  State  line,  in  Ohio,  is  covered  with 
large  boulders,  and  the  entire  deposit  is  100  feet  thick,  the 
lower  part  being  alternations  of  sand,  gravel  and  boulder 
clay. 

At  Jackson's  hill,  eight  miles  to  the  west  of  Richmond, 
the  drift  is  one  hundred  and  forty  feet  thick.  On  the  top 
there  is  a  number  of  large  boulders,  and  beneath  this  we 
have  the  usual  alternations  of  clay,  sand  and  gravel,  and 
blue  boulder  clay.  Jackson's  hill  is  on  the  divide  between 
the  waters  of  Green's  fork  and  Nolan's  fork.  On  the  divide 
between  the  latter  streams  and  White  Water,  the  drift  ia 
ninety  feet  thick,  and  in  places  the  large  boulders  are  quite 
abundant  on  the  surface.  In  the  city  of  Richmond  the 
drift  is  only  locally  represented,  and  the  greatest  depth  will 
not  exceed  twenty  feet.  At  James  Starr's  gas  works  the 
Hudson  River  rocks  form  the  surface  stratum.  Plate  4 
shows  the  position  of  the  drift  along  the  turnpike  which 
follows  the  course  of  the  Middle  fork  to  Middleboro' ;  it  is 
here  about  sixty-five  feet  thick,  and  the  surface  has  a  great 
many  large  boulders.  Plate  No.  3  indicates  the  position 
and  general  depth  of  the  drift  along  the  road  from  Rich- 
mond to  Elkhorn  falls.  Large  boulders  are  numerous  on 
the  divide  between  Elkhorn  and  Short  creek.  The  valley 
of  the  latter  creek,  where  the  road  crosses,  contains  a  great 
many  boulders  which  have  been  washed  down  from  above. 
The  drift  along  this  road  is  eighty  to  ninety  feet  thick. 
Plates  Nos.  5  and  6  show  the  position  of  the  drift  and  the 
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eroded  river  and  creek  beds.  The  dividing  ridges,  on  the 
line  of  both  these  sections,  contain  large  boalders  which 
mark  the  shores  of  lateral  morains. 

The  material  comprising  the  main  body  of  the  drift  appears 
to  be  laid  down  with  considerable  regularity,  and  the  order 
may  be  represented  by  the  following  section : 

Large  boulden,  sarfaoe  toil  and  claj 1  to  3  ft. 

Clay,  gravel  and  sand,  mixed 10  to  20  ft. 

8and  and  gravel,  containing  water,  first  seam  6  to  16  ft. 

Claj  and  gravel,  mixed 10  to  25  ft 

Hard-pan 1  to  2  ft. 

Sand  and  gravel,  containing  water,  second  seam 10  to  25  ft. 

Clay  and  gravel 10  to  25  ft. 

Hard-pan,  with  blue  clay  and  Hmall  boulders 1  to  5  ft. 

Sand  and  gravel,  containing  water,  third  seam 2  to  20  ft. 

Stratified  rock 140  ft 

Totol 280  ft 

Usually  there  are  three  horizons  of  impervious,  oompact 
blue  clays,  mixed  with  well-rounded  boulders  from  the  size 
of  a  small  gravel  to  six  inches  or  more  in  diameter.  This 
boulder  clay  is  very  tough,  and  difficult  to  dig  through, 
whence  it  has  received  the  name  of  ''hard-pan/^  These 
hard-pans  are  usually  underlaid  and  overlaid  by  sand  and 
gravel  beds  that  are  strongly  charged  with  water,  and  from 
these  latter  beds  the  supply  of  potable  water  is  obtained  in 
wells.  Almost  throughout  the  entire  region  of  the  drift  it  is 
an  observed  fact,  also,  that  the  water  from  the  lower  stratum 
will,  when  penetrated  by  a  well,  rise  to  the  level  of  the 
upper  3tratum,  usually  ten  to  twenty  feet  below  the  surface. 
This  is  a  matter  of  very  great  interest  to  towns  and  cities 
located  on  the  drift,  as  it  furnishes  them  with  a  never-fail- 
ing supply  of  wholesome  water.  While  in  thickly  settled 
localities  the  upper  water  supply  may  be  contaminated  by 
sewage  and  the  contents  of  privy-vaults  which  have  pene- 
trated  to  that  depth ;  the  lower  water  reservoirs  are  protected 
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agaioHt  these  pollutions  by  the  impermeable  floors  of  hard- 
pan.  We  have  only^  then^  to  obtain  the  water  supply  from 
the  lower  stratum^  and  so  tube  the  well  as  to  preclude  the 
possibility  of  contamination  from  the  streams  above.  The 
water  so  obtained  can  not^  in  my  opinion,  be  excelled  as  a 
potable  water,  though,  in  the  common  acceptation  of  the 
term,  it  is  a  '^hard  water  ^' — that  is,  if  contains  calcium  car- 
bonate and  magnesium  carbonate,  which  decompose  the  soap 
by  combining  with  the  alkalies,  and  the  grease  is  set  free. 
This  decomposition  forms  in  the  water  curd  of  soap.  To 
use  such  a  water  at  all  for  laundry  purposes,  a  large  quantity 
of  soap  is  required,  since  it  must  be  added  until  the  calcium 
*  and  magnesium  carbonates  are  saturated.  In  all  cases  where 
examined  the  total  quantity  of  solid  mineral  constituents  in 
an  imperial  gallon  of  water  taken  from  the  drift  does  not 
materially  differ  in  quantity — no  matter  from  what  horizon  it 
comes,  so  long  as  it  remains  free  from  sewage  contamination. 
The  minimum  quantity  may  be  stated  at  twenty-three  grains, 
and  the  maximum  at  twenty-nine  grains,  in  a  gallon.  The 
upper  stream  contains  the  largest  amount  of  carbonic  acid 
and  carbonates  of  the  earthy  minerals,  and  the  lower  one 
the  least  quantity  of  this  acid  and  its  salts — it  being  replaced 
in  a  manner  by  sulphuric  acid,  combined,  in  part  at  least,  as 
calcium  sulphate  (gypsum)  and  magnesium  sulphate  (epsom 
salts).  These  salts  are  undecomposed  by  boiling;  the  latter 
is  soluble  in  three  parta  of  water,  and  the  former  does  not, 
when  precipitated,  form  a  crystalline  mass,  but  is  miscible  in 
water,  and  aids  in  preventing  the  formation  of  "fur"  on 
steam  boilers.  For  that  reason  the  lower  stratum  of  water 
is  far  preferable  for  use  in  steam  boilei^s. 

In  Indianapolis,  where  well  water  is  largely  used  in 
steam  boilers,  I  was  long  puzzled  to  account  for  the  fact 
that  at  the  gas  works,  where  the  water  supply  is  taken 
from  the  lower  stream  of  water,  the  boilers  are  not  incrusted, 
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and  the  same  was  the  ease  at  the  old  starch  factory^  while 
all  those  who  were  nsiog  the  upper  seam  of  water  were 
greatly  troubled  by  the  incrustation  which  formed  on  the 
bottom  of  the  boiler  and  caused  them  to  rapidly  burn  out. 
The  Indianapolis  rolling  mill  company  were  using  water 
from  the  upper  seam^  and  the  incrusting  of  the  boilers  was 
so  great  that  new  boilers  would  not  last  over  six  months 
before  burning  out.     This  water  contains^  in  different  parts 
of  the  city^  from  thirty-six  to  forty-three  grains  of  solid 
matter  to  the  imperial  gallon,  and  in  some  wells  as  much  as 
5.46  grains  of  chloride  of  sodium.     The  latter  is  undoubt- 
edly nearly  all  derived  from   sewage  infiltration.      Being 
consulted  in  the  matter  of  the  water  supply  at  the  rolling 
mill,  I  advised  them  to  go  down  to  the  second  seam,  and  if 
that  would  not  serve  a  better  purpose,  then  go  to  the  lower 
seam.     The   latter  water  at  the  gas  works  well  contains 
25.9  grains  of  solid  matter  to  the  imperial  gallon,  and  the 
seam  is  there  reached  at  the  depth  of  ninety-two  feet.    The 
well  at  the  old  starch  works  was  said  to  be  only  forty- 
three  feet  deep,  and  was  probably  in  the  second  seam  of 
water;  the  solid  constituents  in  a  gallon  of  the  latter  is  24.8 
grains.     For  comparison,  I  will  state  that  the  water  from 
White  river,  when  filtered,  contains  fourteen  grains  of  solid 
mineral  matter  in  an  imperial  gallon.     This  sample  was- 
coUected,  above  the  mouth  of  Fall  creek.    The  rolling  mill 
company  ordered  a  well  to  be  made ;  and  on  reaching  the- 
second  or  middle  seam  of  water  at  fifty  feet,  which  rose  in 
the  inner  tube  to  within  twenty-one  feet  of  the  surface,  a 
sample  was  sent  to  the  laboratory  for  examination.     It  was 
simply  tested  for  solid  mineral  matter,  and  found  to  contain 
24.6  grains  in  an  imperial  gallon.    This  solid  matter  was 
found  to  be,  from' frequent  analyses  made  of  other  waters  in 
the  city,  composed  principally  of  calcium  carbonate,  magne- 

[14 — Gbo,  Beport.] 
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slum  carbonate^  sulphuric  acid^  some  chlorine^  a  little  iron^ 
silica^  alumina^  and  alkalies.  The  water  sent  for  examina- 
tion  wajs  about  as  free  from  mineral  salts  as  any  examined 
from  the  lower  stratum^  and  the  company  concluded  to 
make  a  trial  of  it  in  the  boilers^  but  the  incrusting  was  as 
bad  as  ever. 

Without  being  able^  at  the  time^  to  account  for  the  cause^^ 
the  company  were  advised  to  sink  their  well  to  the  lower 
«eam.  This  was  done,  and  the  water  was  reached  at  83  feet 
in  gravely  sand  and  small  boulders.  On  analysis  it  proved 
to  contain  the  same  amount  of  solid  mineral  matter,  24.6 
grains  to  the  gallon^  but  it  gave  no  further  trouble  from  fur 
in  the  boilers — the  precipitated  salts  are  in  the  condition  of 
incoherent  mud^  and  that  is  readily  blown  out  through  the 
mud  valve.  The  good  behavior  of  this  water  in  boilers  is 
found  to  be  due  to  the  presence  of  a  large  per  cent,  of  Sul- 
phuric acid^  which  is  probably  combined  with  magnesium 
and  calcium  in  proportions  that  prevent  the  formation  of  a 
solid  incrustation.  The  per  cent,  of  sulphuric  acid  in  the 
upper  water  is  from  1  to  2.5  grains  to  the  gallon^  while  the 
lower  seam  contains  from  4.5  to  5.5  grains.  This^  then, 
appears  to  be  the  main  difference  in  the  water.  Now,  if 
the  presence  of  sulphates  prevent  the  formation  of  boiler 
incrustation,  it  is  possible  that  the  addition  of  a  small 
amount  of  sulphate  of  soda  (glauber  salts),  or  sulphate  of 
magnesia  (epsom  salts),  to  waters  that  contain  but  a  small 
amount  of  sulphates,  may  prevent  the  formation  of  fur  in 
boilers.  The  effect  of  adding  sulphate  of  soda  would  be  to 
bring  about  an  interchange  of  acids  to  form  sulphate  of  lime 
and  sulphate  of  magnesia  and  carbonate  of  soda.  The  two 
latter  are  quite  soluble  salts,  but  the  benefits  to  arise  from 
the  addition  of  sulphate  of  magnesia  is  not  so  clear,x  since, 
by  an  interchange  of  constituents,  there  will  be  formed  sul- 
phate of  lime  and  carbonate  of  magnesia,  both  sparingly 
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-soluble  salts.  It  is  possible^  therefore^  that  the  beneficial 
results  arising  from  the  presence  of  sulphates  is^  in  a  large 
measore,  due  to  the  physical  properties  of  the  respective 
molecules.  Whether  able  to  explain  the  matter  or  not^  the 
fact  has^  time  and  again^  been  practically  tested  that  water 
from  the  upper  and  middle  streams  in  the  drift  uniformly 
incrust  steam  boilers^  and  the  solid  mineral  constituents  are 
principally  carbonates  with  but  little  sulphates^  while  water 
fix)m  the  lower  seam  does  not  incrust  the  boilers^  though  the 
total  amount  of  mineral  constituents  remains  about  the  same, 
but  the  latter  contains  more  than  double  the  amount  of  sul- 
phates found  in  the  former ;  and  this  is  true  of  the  water 
outside,  as  well  as  inside,  the  city  limits, 

I  have  dwelt  at  considerable  length  on  this  subject,  because 
the  water  supply  of  a  country  for  potable  and  manufacturing 
purposes  is  of  very  great  importance  to  the  people. 

I  will  here  give  an  analysis  of  water  from  two  wells  that 
have  gone  down  to  the  lower  seam  of  water,  and  find  no 
trouble  from  its  use  in  steam  boilers : 


Insoluble  matter 

Alumina,  with  trace  of  iron. 

Lime 

*Maeneeia 

Carbonic  acid 

Salpharic  acid 

Chlorine 

L0B8  and  undetermined 


Total  grains  in  one  galloti. 


0.70 
3.15 
9.86 
1.20 
6.24 
5.04 
trace 
0.77 

26.95 


The  well  at  the  rolling  mill  only  differed  from  that  of 
Kingan  &  Co.  in  having  a  little  more  solid  matter  to  the 
gallon. 
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The  water  formerly  used  at  the  starch  iactory  gave  an 
immense  amount  of  trouble;  it  was  reached  at  a  depth  of 
about  fifteen  feet,  and  contained  only  2.1  grains  of  sulphuric 
acid  to  the  imperial  gallon.  At  the  request  of  Mr.  Peil  I 
made  this  examination^  and  advised  him  to  procure  his 
water  supply  from  the  lower  seam^  and  since  doing  so  they 
have  had  no  further  trouble  from  fur  in  the  boiler.  The 
above  analysis  indicates  the  character  of  this  water. 

The  Indianapolis-  Water  Works  company  have  com- 
menced a  well  that  will  reach  this  lower  stream  of  water^ 
and  as  soon  as  completed  they  will  be  able  to  supply  the 
same  to  their  customers. 

While  other  cities  may  have  softer  water  derived  from 
river  sources  or  lakes^  these  are  liable  to  pollution  from 
surface  drainage^  and  the  saving  in  soap  is  more  than  over>^ 
balanced  by  the  danger  to  health.  But  here,  when  the 
supply  is  obtained  from  the  lower  stream,  and  the  upper 
waters  are  stopped  out,  it  is  hardly  possible  to  find  a  safer 
or  more  wholesome  water,  or  one  better  adapted  for  steam 
purposes. 

The  streams  of  water  which  permeate  the  drift  oft;en  find 
an  exit  where  the  beds  are  worn  through  by  erosion  in  val- 
leys or  ravines,  and  give  rise  to  springs.     Some  of  these  are- 
quite  large,  and  discharge  a  great  volume  of  water.    At  some- 
localities  <these  springs,  especially  when  they  come  from  the 
upper  stratum  of  water,  are  so  largely  charged  with  bicaF-- 
bonate  of  lime  that  there  is  formed  around  the  discharge- 
great  masses  of  tufa.     In  Wayne  county  this  is  particularly^ 
noticeable  in  the  romantic  valley  of  Little  Elkhom  creek^ 
near  the  crossing  of  the  pike  leading  from  Geo.  H.  SmithV 
to  Bichmond,  section  31,  township  12,  range  1,  and  not  far^ 
from  the  mouth  of  the  creek.    The  water  is  discharged  in 
a  bold  streamlfrom  the  upper  bed  of  gravel  and  sand,  and 
has  built  up  large  blocks  of  tufa  twenty-six  feet  thick  oi^ 
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that  side  of  the  valley.     These  tufa  blocks  add  wildness  to 
the  scenery^  and  the  delightful  shade  cast  by  the  forest  trees 
over  the  cool  wat.er  of  the  spring  has  made  this  spot  a  pleas- 
ant resort  for  picnic  parties  on  hot  summer  days.     George 
S.  Smith  has  a  large  artificial  pond  in  front  of  his  palatial 
£irm  residence^  not  far  from  this  locality,  that  is  fed  by 
spring  water.     Another  large  spring,  breaking  out  from  the 
drift,  is  on  the  north  side  of  !Elkhorn  creek,  on  Mr.  H.  Sul- 
-sor^s  land,  by  the  side  of  the  pike,  and  is  turned  into  a  long 
^wooden  trough,  from  which  the  passing  teams  are  permitted 
to  quench  their  thirst.     The  temperature  of  the  water  of 
these  springs  is  about  52°  F.     There  is  a  very  large  springy 
that  furnishes  water-power  for  a  large  grist  mill,  on  section 
36^  township  13,  range  1.    This  spring  forms  part  of  a  small 
<si«ek  that  empties  into  the  East  fork  of  White  Water. 
Above  the  spring,  the  branch,  which  is. called  Sink  creek, 
-disappears  beneath  the  surface  and  comes  up  at  the  spring. 
'The  most  important  springs,  in  a  medicinal  point  of  view, 
-are  on  Mr.  John  Hawkins^  farm,  just  east  of  the  city  of 
Kichmond.    The  water  breaks  out  from  the  junction  of  the 
drift  and  the  blue  argillaceous  shales  that  form  the  upper 
part  of  the  Lower  Silurian  beds.     There  are  a  number  of 
springs  on  the  place,  but  Mr.  Hawkins  has  only  thought 
proper  to  inclose  three  with  cement  pipes  that  are  about 
two  feet  in  diameter.     They  are  situated  on  the  south  side 
of  the  East  fork  of  White  Water,  and  about  twenty  feet 
above  the  bed  of  the  stream  and  sixty  feet  below  the  crest 
of  the  hill,  at  Mr.  Hawkins'  residence.    The  springs  are  only 
a  few  feet  apart,  and  arranged  in  the  form  of  a  triangle,  \^, 
'The  ground  around  is  neatly  paved,  and  the  ^overflow  of 
water  is  carried  off  in  a  paved  shute.     This  shute  is  well 
lined  with  a  brownish-red  gelatinous^precipitate  of  ferric 
oxide  which  tells  at  once  the  chalybeate"[|charftcter  of  the 
-water.     There  is  considerable  gas  bubbling  up  from  the 
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bottom  of  each  springy  but  I  had  no  means  of  collecting  it 
for  special  analysis  at  the  laboratory.  It  appeared  to  be 
mainly  carbonic  anhydride  and  carbonic  dioxide.  No  odor 
of  sulphydric  acid  could  be  detected  at  the  spring  or  in  the 
water  shipped  to  the  laboratory  for  analysis.  On  the  curb- 
ing there  were  vast  quantities  of  fresh  water  conferva,  algss, 
diatoms  and  desmids.  The  alg»  would  extend  their  rich 
green  filaments  for  several  inches  beyond  the  curb  into  the 
crystal-clear  water.  A  number  of  these  microscopic  plants 
were  collected  for  examination,  and  proved  to  be  {Algce) 
oasmariay  OscUlatoria,  Euaatra,  Stauradra,  Cloateria,  Pedias-- 
tray  Spirogyra,  and  some  undetermined  genera,  {Diatorrui<na) 
StaroneiSy  Oomphonemay  Podospheniay  Nitechziay  Navicula,. 
Pleuroaigmay  Pinnularia,  JEunoteay  Fcbbulria,  SuriveUa,  Syne- 
dray  FragUlariay  Cocconemay  Meridioriy  and  other  genera  not 
determined. 

It  is  a  curious  &ct  that  desmids  more  rarely,  but  diatoms 
may  always,  be  found  in  the  water  that  flows  through  the 
drift.  I  have  never  failed  to  find  them  in  the  three  subter- 
ranean waters  that  underlie  the*city  of  Indianapolis.  They 
are  brought  up  in  driven  wells  from  the  lower  stream  when, 
tubed  so  as  to  .exclude  the  upper  water. 

ANALYSIS  OF  WATER  FROM  HAWKCNS'  MINERAL  SPRINO,  RICHMOND,. 

INDIANA. 

Sample  collected  from  the  west  gum.     It  imparts  an  alka* 
line  reaction  to  litmus  paper.     An  imperial  gallon  (10  lbs.)» 
contains  of  solid  matter  32.2  grains,  consisting  of: 

Grains. 

Insoluble  silicates 0.1900 

Ferrous  oxide 0.1429 

Calcium  oxide 10.3800 

Magnesium  oxide 0.4400 

Potassium  oxide 0.6600 

Natrum  oxide 0.2120' 


WAYNE  COUNTY.  215 


0 

Grains. 

Salphuric  anhydride 9.5300 

Carbonic  anhydride 10.0800 

Chlorine 0.4900 

Lees 0.0751 

32.2000 

Free  carboDic  acid  5.1643  cubic  inches  in  an  imperial 
gallon. 

These  bases  and  acids  are  probably  combined  as  follows : 

OndDs. 

Silicates., 0.1900 

Ferrous  carbonate 0.2303 

Calcium  sulphate 14.0261 

Magnesium  sulphate 1.9198 

Calcium  dicarbonate : ., 11.3416 

Potassium  carbonate 1.4042 

Sodium  chloride 0.4001 

Carbonic  anhydride 2.4429 

Calcium  chloride 0.3862 

32.2148 

This  is  a  sulphatic  and  carbonated  chalybeate  water;  its 
action  is  that  of  a  mild  tonic;  aperient  and  diuretic  and 
decided  alterative. 

A  qualitative  examination  of  the  two  other  springs  on 
Hawkins^  farm  showed  no  perceptible  difference  in  the 
quality  of  the  water.  ^ 

The  water  from  Cedar  springy  Preble  county,  Ohio,  near 
New  Paris,  is  similar  to  the  above:  it  also  rises  from  the 
same  geological  horizon,  t.  €.,  the  blu^  shales  which  form 
the  junction  of  the  Upper  and  Lower  Silurian  beds  in 
Wayne  and  Preble  counties. 

At  Hawkins'  spring  the  Upper  Silurian  has  been  removed 
by  denudation,  and  the  drift  lies  immediately  on  the  blue 
shales. 

These  springs  are  located  in  a  very  beautiful  grove  on  the 
second  bottom  of  East  fork  of  White  Water,  and  at  the  foot 
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of  the  grassy  slope  which  rises  rapidly  to  the  table-land 
Considerable  use  is  made  of  the  water  by  the  citizens  of 
Kichmond^  but  it  is  worthy  of  a  more  extended  celebrity. 

There  are  other  springs  in  the  county  that  break  out  from 
the  same  horizon^  which  contain  a  notable  quantity  of  iron. 
They  may  be  recognized  by  the  reddish-brown  gelatinous 
precipitate  which  stains  the  sides  of  the  gums.  There  are 
several  very  large  and  valuable  springs  of  this  character  on 
J.  W.  VestaPs  place,  near  Cambridge  City. 

The  drift  has  been  of  very  great  use  to  this  county  in 
supplying  an  endless  quantity  of  gravel  suitable  for  making 
gravel  turnpikes.  And  probably  no  county  in  the  State 
contMus  so  many  of  these  admirable  channels  of  commerce. 
On  Mr.  J.  C.  Ratliff^s  place  the  pure  gravel  bed  is  fipom 
twenty-five  to  thirty  feet  thick. 

In  1851,  when  making  a  cut  through  the  divide,  between 
Poland's  fork  and  Green's  fork^  for  the  Kichmond  and 
Logansport  division  of  the  Pittsburg,  Cincinnati  and  St. 
liouis  railroad,  at  the  depth  of  about  twenty-one  feet  in  the 
middle  of  the  cut,  the  workmen  struck  upon  what  seemed 
to  them  a  solid  pavement  of  boulders.  The  upper  part  of 
'each  boulder  appeared  neatly  dressed  on  the  sur&ce,  as' 
though  done  by  the  hand  of  a  skilled  workman.  This 
pavement  extended  nearly  the  entire  length  of  the  cut, 
though  towards  the  ends  it  was  considerably  broken  up, 
and  finally  gave  out  entirely.  It  was  very  thick  near  the 
center  of  the  cut,  and  appeared  to  dip  toward  the  east,  but 
as  the  grade  of  the  railroad  was  forty  feet  to  the  mile  in  the 
opposite  direction,  this  may  not  be  the  correct  dip.  The 
width  of  this  pavement  of  boulders  must  be  considerable^ 
since  at  the  distance  of  half  or  three  quarters  of  a  mile  on 
the  north  side  four  wells  had  been  dug,  and  in  three,  at 
about  the  same  depth  beneath  the  surface,  a  layer  of  scratched 
boulders  was  encountered.     The  whole  deposit  of  boulders 
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ifi  in  a  matrix  of  hard^  blue  clay — "hard  pan."  On  the 
iace  of  these  boulders  are  a  number  of  parallel  scratches^  the 
direction  being  nearly  north  and  south.  Many  of  the 
Moulders  are  of  large  size^  and  nearly  all  are  a  bluish  col- 
ored^ crystalline  rock^  susceptible  of  receiving  a  fine  polish. 
One  of  these  boulders  measured  two  feet  in  diameter  and 
eighteen  inches  thick^  and  was  as  round  as  a  grindstone.* 

Scratches^  or  rather  fine  parallel  strise^  bearing  north  a 
little  east^  and  south  a  little  west^  are  also  seen  in  the  bed 
>of  Noland's  fork^  near  Centreville^  and  on  rocks  of  Hudson 
fiiver  age.  The  fiice  of  the  rocks  are  ground  down  to  a 
level^  and  the  strisB  are  plainly  visible.  Indeed^  everything 
leads  to  the  conclusion  that  the  glaciation  was  carried  on  in 
great  force  in  this  part  of  the  State. 

On  Levi  Jessup's  land^  about  one  mile  northeast  of  Rich- 
mond^ there  is  a  fine  bed  of  potters'  clay  exposed  in  the  east 
bank  of  the  Middle  fork  of  White  Water.  The  following 
•shows  the  character  of  the  exposure: 

Ft.  In. 

Soil 2   0 

Sand,  with  gravel  and  small  boulders 16    0 

Yellow  plastic  clay,  bums  reddish 0  10 

Blue  plastic  clay,  when  damp  soft  and  cuts  like  cheese, 
unctuous  feel,  has  a  little  grit,  tested  with  the  teeth, 
bums  cream  color,  lies  in  thin  laminae  of  about  half- 
inch  thick,  dips  3^  S.  of  E 8    6 

Grayel,  sand  and  small  boulders 25    0 

Bed  of  creek 0    0 

52    4 

Bott^  Hammersley  &  Co.  have  established  a  pottery  at 
fiichmond  for  the  manufacture  of  garden  and  green*house 
flower-pots  and  saucers.  They  use  this  clay,  and  the  ware 
has  a  very  agreeable  cream  color.    They  also  manufacture  a 

*The   above  information  was  furnished  hj  Prof.  J.  C.  Macpherson, 
»eounty  superintendent,  Bichmond,  Ind. 
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great  variety  of  ornamental  hanging-baskets  and  vases.  Mr». 
Bott  is  an  experienced  potter  and  most  excellent  workman^ 
and  their  wares  find  a  market  as  far  south  as  Texas.  They 
use  about  six  tons  of  this  clay  in  a  week,  and  produce  about 
30,000  flower-pots  in  the  same  time.  The  following  anal- 
yses show  the  composition  of  these  clays : 

UPPER  BEI>-YELL0W  CLAY. 

Per  Cent. 

Loss  at  red  heat 9.50 

Silicic  acid 44.60 

Ferric  oxide 16.00 

Alumina 6.80 

Calcium  carbonate ^ 12.30 

Sulphuric  anhydride 0.20 

Chloride  of  alkalies. 3.80 

LoiB  and  undetermined 6.90 

100.00 

BLUE  PLASTIC  CLAY. 

Per  Cent. 

Loes  at  red  heat 12.60 

Silicic  acid 45.30 

Ferric  oxide 13.20 

Alumina 9.60 

Calcium  carbonate 12.90 

Magnesium  carbonate 2.98 

Sulphuric  anhydride 0.63 

Chloride  of  alkalies 2.30 

Loss  and  undetermined 0.49 

100.00 

The  yellow  clay  appears  to  contain  too  much  calcium  car- 
bonate^ ferric  oxide  and  alkalies  to  stand  a  very  high  heat» 

Clays  are  found  elsewhere  in  this  county  in  the  drift,  but 
none  have  been  tried  at  the  pottery  that  gave  as  good  results- 
as  the  above. 
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ANTIQUITIES. 

• 

The  high  table-lands  of  this  county,  and  its  deep  canon- 
like river  Vallies,  afforded  the  mound-builders  favorable  sites 
for  their  settlements,  and  we  constantly  find  the  repiains  of 
a  number  of  large  and  interesting  earthworks  and  a  great 
many  mounds  scattered  along  the  bluffs  of  the  streams. 
Prof.  J.  C.  Macpherson,  county  superintendent  of  schools 
of  Wayne  county,  has  kindly  furnished  me  with  a  sketch  of 
these  ancient  works,  and  as  he  has  given  considerable  atten- 
tion to  the  study  of  archaeology,  his  report  is  a  very  valuable 
acquisition  to  our  knowledge  on  this  subject,  and  I  take 
pleasure  in  presenting  it  to  the  public. 

OBSERVATIONS   ON   THE   PRE-HISTOBIC   EARTHWORKS  OF   WAYNE 

COUNTY,  IND. 

[  By  J.  C.  Maq;>henon.] 

The  surface  of  Wajne  county  presents  manj  evidences  of  occupancy 
bj  the  mound-builders.  Mounds  are  found  in  all  parts  of  the  county — 
situated  on  the  uplands  and  along  the  courses  of  the  streams.  The  plow- 
ebare  has  leveled  many,  and  some  have  been  removed  in  opening  roads  or 
the  material  used  in  making  brick.  Twenty-five  mounds  have  been  located 
on  a  map  of  the  county  prepared  in  connection  with  the  geological  report 

The  works  in  this  county  seem  to  be  a  continuation  southward  from  the 
works  along  White  river  in  Randolph  county,  and  follow  the  branches  of 
the  White  Water.  Perhaps,  when  all  the  works  located  in  this  part  of 
the  Ohio  Valley  are  mapped,  some  systematic  arrangement  may  be  dis- 
<M>vered. 

Three  miles  north  from  Fountain  City  (formerly  called  Newport),  on  a 
Tise  overlooking  the  wooded  valley  of  Noland's  fork,  is  a  mound  seventy- 
five  feet  in  diameter,  (section  19,  township  18,  range  1ft  east). 

Another  is  on  the  farm  of  Daniel  Hough,  adjoining  Fountain  City.  A 
third  is  said  to  have  been  removed  in  making  the  principal  street  of  that 
town. 

One  mile  northeast  from  Fountain  City,  on  level  ground,  between  No- 
land's  fork  and  a  small  tributary— Buck  run— is  an  embankment  inclosing 
eleven  acres.  The  figure  (Plate  C)  of  this  earthwork  is  a  square  with  curved 
corners.    The  length  on  the  inside  of  the  embankment  is  780  feet    The 
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embankment  has  been  plowed  over  for  years,  yet  can  be  plainly  traced- 
A  gateway  is  discernable  on  the  west  side,  and  hollows  are  found  in  the 
yicinity,  which  some  suppose  were  made  by  the  builders  when  collecting 
material  for  the  embankment.  Since  the  accompanying  map  was  made, 
a  more  careful  survey  has  discovered  the  fact  that  the  direction  of  the 
embankment  is  not  doe  north  and  south,  but  at  an  angle,  with  the  west 
eide  nearly  parallel  with  the  road. 

A  large  mound  stood  two  miles  north  from  Chester  (section  4,  township' 
14,  range  1  west).  The  greater^part  was  removed  in  making  the  Arba 
road.  A  copper  ring  was  found  therein,  and  is  now  in  the  collection  at 
Earlham  College.* 

Several  mounds  are  situated  in  the  neighborhood  of  Middleboro.  Some 
have  been  opened,  but  no  contents  worthy  of  notice  have  been  obtained. 

One  mile  north  from  Richmond,  on  the  Hoover  farm,  and  in  that  vicin- 
ity, several  small  mounds  were  located.  In  one,  when  removed,  was  found 
a  copper  ornament. 

A  mound  near  Earlham  College  was  opened  by  President  Moore,  and 
the  usual  contents  of  mounds  found — ^pieces  of  pottery,  ashes  and  other 
evidences  of  fire. 

On  the  J.  C.  Batliff  farm  a  mound  was  opned,  and  some  small  articles, 
which  were  at  first  supposed  to  be  beads,  but  are  now  thought  to  be  parched 
corn,  found  therein.  L.  B.  Case,  of  Kichmond,  has  some  grains  of  com 
which  were  found  in  a  jar  some  distance  below  the  surface  of  the  ground,, 
in  the  vicinity  of  that  place. 

A  large  mound  south  from  the  town  of  Centreville  was  deemed  of  suf- 
ficient note  to  be  marked  upon  ib  early  map  of  the  State,  but  has  sinee- 
been  destroyed. 

In  the  southwestern  part  of  Boston  township  is  a  mound  hidden  away^ 
in  a  "hollow";  and  one  formerly  stood  south  from  Bichmond  near  the- 
Boston  pike.  ' 

Traces  of  a  mound  are  to  be  seen  on. the  farm  of  James  W.  Martindale^ 
adjoining  Washington.  This  mound  was  opened  in  early  times,  and  char- 
coal found  near  the  original  surface  of  the  ground.  A  great  quantity  of 
arrow-heads  have  been  found  around  a  spring  (long  since  dry)  near  this, 
mound. 

A  circular  embankment  was  found  near  Green's  fork,  east  from  Jack- 
lonburg,  twenty-five  feet  in  diameter.    It  was  long  since  plowed  down. 

Two  mounds  are  to  be  seen  a  short  distance  northwest  from  Jacksonbuig. 


^Jndge  N.  R.  Overman  Informa  me  that  foor  copper  braceleta  were  found.   Ha  haa  one- 
In  hia  eaUnet.    He  alao  haa  three  flint  Implementa  taken  from  this  moond.      E.T.  G. 
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PLATE  A. 

Ancient  Earthworks  north  from  Camhridge  Oit^,  Wayne  county,  Ind. 

J.  G.  Macfhebson. 
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Oyerlooking  Martindale'B  creek  in  Jefferson  township  (section  18,  town- 
ship 17  north,  range  13  east,)  is  a  mound.  Also  two  in  the  bottom  land 
along  West  river,  at  Uagerstown. 

Two  miles  southeast  from  Milton  (section  6,  township  16,  range  13 
•east,)  is  a  beantif ul  mound,  fifteen  feet  in  diameter.  Forest  trees  are  still 
standing  upon  it;  also  a  stump  measuring  two  feet  across. 

Near  the  countj  line,  about  one  mile  north  of  Waterloo,  Fajette  county, 
is  a  mound  upon  high  ground,  and  about  a  mile  to  the  southeast,  in  Faj- 
•ette  county,  is  a  curiously  shaped  work. 

The  most  notable  mounds  (Plates  A  and  B)  in  Wajne  countj  are  located 
>on  the  left  bank  of  the  west  branch  of  White  Water  river,  one  and  a 
quarter  miles  north  from  Cambridge  Citj.    Thej  consist  of  a  series  of  cir- 
•cular  embankments,  continued  oyer  half  a  mile  of  ground. 

The  south  circle  (Plate  A)  is  in  the  best  state  of  preservation.  The  em- 
bankment was  made  Jl  the  earth  taken  from  the  trench  which  is  on  the 
inside  of  the  embankment.  Within,  the  ground  has  been  made  to  slope 
gently  from  the  center  to  the  bottom  of  the  trench,  except  to  the  east,  where 
there  was  left  a  roadway  leading  from  the  center  through  a  gateway  in  the 
embankment  to  the  level  ground  beyond.  The  embankment  is  four  feet 
above  the  surface  of  the  field,  and  seven  feet  above  the  bottom  of  the  trench 
and  wide  enough  on  the  top  to  allow  two  carriages  to  pass  each  other.  The 
gateway  is  one  rod  wide.  This  circle  is  made  of  gravelly  soil,  while  the 
north  circle  is  composed  of  a  loam,  and  has  yielded  more  to  the  destroy- 
ing influence  of  plowing.  It  is  not  as  symmetrical  as  the  other,  being 
more  oval  in  outline. 

The  class  of  works  to  which  these  belong  is  described  in  "Ancient 
Monuments  of  the  Mississippi  Valley,''  page  47,  and  are  denominated 
"  Sacred  Enclosures." 

These  two  circles  on  Plate  A,  are  about  fifteen  rods  apart,  and  about  the 
same  distance  from  the  bluff  of  the  stream.  In  the  bluffj  equally  distant 
from  both  the  circles,  is  a  passage  way  cut  from  the  top  of  the  bluff  to  low 
ground  bordering  the  water,  some  twelve  feet  below.  This  cut  is  evidently 
not  a  water-wash,  for  along  the  sides  can  be  seen  the  earth  which  was 
removed  in  making  it  thrown  up  as  dirt  is  thrown  up  along  the  sides  of  a 
ditch. 

The  bluff  here  spoken  of  is  the  edge  of  the  fiist  terrace.  The  rounded 
margin  of  the  second  terrace  can  be  seen  a  quarter  of  a  mile  to  the  east. 

Several  hundred  feet  north  from  the  second  of  the  above  described 
circles  is  a  group  of  five  small  circles  (Plate  B).  With  one  exception 
these  are  about  sixty  feet  in  diameter,  and  are  now  from  one  to  two  feet 
high.  The  circle  nnmbered  3,  on  Plate  B,  is  at  the  point  of  a  tongue  of 
higher  ground,  and  affords  an  outlook  over  the  other  works.    The  embank- 
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Earthworks  nortb  from  Oambridge  Citj,  Wftjue  coanty,  Ind. 
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sient  of  the  largest  work  in  this  group  (nnmbered  7,)  can  not  be  traced  on 
^m  the  south,  that  part  being  in  a  field  which  has  long  been  cnltiyated 
Trees  of  large  sise  were,  until  reoentlj,  standing  upon  the  embankments 
<ii  these  works. 

Burial  places  and  remains  have  been  found  in  various  localities  within 
the  county.  A  number  of  jears  ago,  in  removing  the  gravel  from  a  bank 
in  the  northwest  part  of  Jefierson  township,  nine  feet  below  the  surface, 
«ight  skeletons  were  discovered.  Thej  had  been  buried  in  an  upright 
poeition.  These  bones  were  gathered  together  hj  the  workmen  and 
Teburied  in  a  common  grave.  In  constructing  the  Valley  railroad  from 
Hagerstown  to  Cambridge  City,  human  remains  were  exhumed ;  also  some 
jU  the  latter  place. 

O.  Beesom*  communicated  to  the  local  papers,  some  twelve  years  ago, 
•an  account  of  the  discovery  of  a  burial  place  in  the  extreme  southwest 
corner  of  the  county.  Many  skeletons  were  found  in  a  gravel  bank,  some 
Slaving  been  placed  in  a  sitting  posture,  and  some  with  the  head  downward. 

Beoently  some  twenty  or  more  skeletons  were  unearthed  in  a  gravel-pit 
on  (George  Jordan's  farm,  abou^  two  miles  northwest  from  Economy. 
These  bodies  seem  to  have  been  buried  in  graves  a  few  feet  apart,  and  six 
teet  below  the  surface.  Some  of  them  were  in  a  sitting  position,  while 
others  were  in  various  positions. 

The  discovery  of  a  human  skeleton  in  a  mound  on  the  bank  of  White 
Water,  near  Richmond,  many  years  ago,  was  the  occasion  for  the  follow- 
ing linee  from  the  pen  of  the  late  John  Finley,  author  of  the  ''Hoosier's 
"Neet,''  and  other  poems,  and  once  Mayor  of  Bichmond : 

"  Year  after  jear  iU  coarse  has  spei, 

Age  after  age  has  passed  awaf , 
And  generations  bom  and  dead. 

Hare  mingled  witli  their  kindred  claj, 
Blnoe  this  rude  pile,  to  niemorf  dear, 
Was  watered  bj  affection's  tear. 


*'  No  legend  tells  thj  hidden  tale, 
Thou  relic  of  a  race  nnknownl 
ObllTion's  deepest,  darkest  reil 

Around  ihf  history  is  thrown ; 
F^te,  with  arbitrary  hand, 
Inscribed  thf  story  on  the  sand." 


Stone  and  flint  implements  were  formerly  found  in  great  numbers  in 
this  region.    Wayne  county,  like  the  rest  of  our  State,  hw  suffered  in 

4Mr.  O.  Beesom  Tery  kindly  presented  a  stone  spinner  and  ssTeral  stone  totems,  taken 
<iom  these  gniTes,  to  the  8Ute  cabinet.  B.  T.  C. 

[16— State  Qeol.] 
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being  robbed  bj  collectors  and  traffickers,  who  have  carried  away  many 
specimens  to  grace  the  museums  of  other  Slates.  But  recently  more 
interest  has  been  manifested  in  the  subject  of  archseologj,  and  the  collec- 
tion at.Earlhain  College,  and  several  private  collections,  are  b^inning  to 
assume  interesting  proportions. 

TIMBER. 

Wayne  county  was  covered  with  a  dense  growth  of  tree* 
indigenous  to  this  latitude^  but  now  more  than  half  of  the 
land  has  been  cleared  for  cultivation. 

Among  the  most  important  trees  are  black  walnut  (Jug- 
lans  nigra),  at  one  time  very  abundant,  especially  on  a  ridge 
known  as  black  walnut  ridge,  extending  through  a  portion 
of  Harrison,  Jackson  and  Washington  townships. 

Popl^ir  (Lyriodendron  tulipifera);  large,  and  once  very 
abundant. 

White  oak  (Quercus  alba) ;  large,  and  quite  abundant  on 
uncleared  land. 

Burr  oak  (Quercus  macrocarpa) ;  found  on  bottom  lands.. 

Black  oak  (Quercus  tinctoria) ;  on  upland. 

Red  oak  (Quercus  rubra),  red  beech  (Fagus  ferruginea)  and 
white  beech  (Fagus  sylvestris) ;  very  common,  especially  on 
clay  slopes. 

Buttonwood  (Platanus  occidentalis) ;  grows  along  the  bor- 
ders of  all  the  streams. 

Shellbark  hickory  (Carya  alba),  pignut  hickory  (Carya 
glabra),  thick  shellbark  (Carya  sulcata),  sugar  maple  (Acer 
saccharum) ;  still  very  abundant. 

White  maple  (Acer  dasycarpum),  red  maple  (Acer  m- 
brum);  common  on  wet  ground  and  bordering  on  streams. 

White  walnut,  or  butternut,  (Juglans  cinerea),  sweet  gum 
(Liquidamber  stryaciflua),  slipery  elm  (Ulmus  fulva),  white 
elm  (Ulmus  americana.) 

Wild  cherry  (Cerasus  virginiana),  blue  ash  (Fraxinum 
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qnadrangulata)^  hackbeny  (Celtis  occidentalis),  honey  locust 
(Gleditschia  triacantbos) ;  on  bottom  lands. 

Buckeye  (.^culus  canadensis)^  cottonwood(Populus  cana- 
densis) ;  grows  along  the  streams.  ,  Basswood  (Tilia  ameri- 
cana)^  and  coffee  nut  (Gymnocladus  canadensis). 

AQBICULTU&E. 

The  soil  of  Wayne  county  has  been  derived  from  the  dis- 
integration of  crystaline  rocks  lying  north  of  the  State^  as 
already  stated.  The  physical  features  of  this  soil  are  vari- 
ous, but  usually  it  is  rich  in  fertilizing  elements.  No  county 
in  the  State  contains  so  many  good  farms,  or  a  more  thrifty 
class  of  farmers.  The  fields  are  kept  in  admirable  order; 
the  homesteads  look  comfortable,  and  are  surrounded  with 
good  stables  and  bams  to  give  shelter  to  stock  and  storage 
for  grain.  The  land  may  be  called  level,  and  is  either  river 
bottom  or  table-land.  The  former  is  mostly  sandy  loam, 
well  supplied  with  organic  matter,  and  produces  large  crops 
of  all  kinds  of  grain,  but  is  particularly  suited  for  com. 
The  table-land  is  mostly  clay  loam ;  grows  corn  well,  but  is 
generally  better  adapted  for  wheat  and  other  small  grain. 

Clover  and  grass  grows  well  in  all  parts  of  the  county. 
Blue  grass  is  indigenous,  and  there  are  many  excellent  pas- 
tures of  this  grass.  The  late  General  8.  Meredith,  of  Cam- 
bridge City,  was  a  warm  advocate  of  the  cultivation  of  blue 
grass  and  the  raising  of  fine  horses  and  cattle.  His  blue 
grass  ferm  at  Cambridge  City  is  excellent  proof  of  the  value 
of  this  kind  of  pasture,  and  his  herd  of  blooded  short  horn 
cattle  were  unequalled  by  any  in  the  country. 

Wayne  is  the  largest  flax-growing  county  in  the  State. 
The  acreage  sown  in  1877  amounted  to  about  6,000  acres. 
The  average  yield  is  twelve  bushels  to  the  acre,  so  that  the 
total  product  amounted  to  about  72,000  bushels  of  seed,  and 
about  10,000  tons  of  flax  straw.    There  are  three  flax  mills 
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in  the  county :  McKennett  &  Pierce  at  Hagerstown,  L  S. 
Garj^  Jr.^  at  Cambridge  City,  and  Joseph  Shilleto  at  Rich- 
mond. The  annual  value  of  the  materials,  lint  or  fibre  and 
bagging  manufactured,  is  estimated  at  over  $100,000.  Mr. 
Gary  has  much  the  largest  factory,  and  turns  out  alone 
about  one-half  of  the  above  amount.  The  remainder  is 
about  equally  divided  between  the  Hagerstown  and  Rich- 
mond mills.  Flax  (Linum  usitatissimum)  extracts  from  the 
soil  a  large  quantity  of  mineral  matter,  especially  potash  and 
phosphoric  acid,  which  are  the  most  valuable  constituents 
of  arable  land.  It  is  considered,  therefore,  one  of  the  most 
exhaustive  crops,  when  no  part  of  the  plant  is  returned  to 
the  land.  Neither  the  pure  fibre  or  the  oil  contains  any  of 
the  mineral  constituents,  but  they  are  to  be  found  in  the 
cake  afler  the  oil  has  been  pressed  out.  In  Europe  the  oil- 
cake is  extensively  used  for  food  for  cattle,  and  appears  to 
possess  extraordinary  fattening  properties.  This  cake  should 
be  returned  to  the  soil  as  manure.  It  may  be  ground  to  a 
coarse  powder,  and  applied  as  a  top-dressing. 

The  stem  of  the  flax  plant  consists  of  an  inner  part  or 
core ;  sometimes  hollow,  but  more  frequently  solid,  and  is 
composed  of  ligneous  matter,  surrounded  with  a  bark  of 
fibres  united  to  one  another  by  a  gum  and  covered  with  a 
fine  epidermis.  To  separate  the  linen  fibre  from  the  gum 
and  woody  matter,  after  removing  the  seed,  the  stems  are 
steeped  in  a  stream  of  running  water  for  a  period  ranging 
from  seven  to  twenty-one  days.  By  this  operation  they 
undergo  a  kind  of  putre&ction  which  decomposes  the  gum 
and  loosens  the  fibres  from  one  another  and  from  the  woody 
core.  The  stems  are  washed  and  the  fibre  removed  by  an 
operation  called  '^  scutching.^'  The  fibre  is  thus  removed 
whole,  while  the  brittle,  woody  part  of  the  stem  is  broken 
'into  small  pieces.  The  greater  part  of  the  mineral  matter 
is  removed  in  the  steeping  and  wash  water,  and  in  this  state 
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it  may  be  returned  to  the  land.  The  woody  part  is  gener- 
ally burned,  and  the  ash  should  at  least  be  saved  and 
returned  to  the  soil.  By  the  use  of  these  precautions  flax 
may  be  grown  with  as  little  danger  of  impoverishing  the 
fioil  as  any  other  crop. 

An  analysis  of  the  ash  of  the  best  quality  of  flax  stems 
gives  the  following: 

PerOont. 

Silica 2.68 

Ferric  oxide ', 1.10 

Alumina 0.72 

Lime ^ 18.52 

Magnesia 3.93 

Carbonic  anhydride 16.38 

Sulphuric  anhydride 6.83 

Phosphoric  acid 8.81 

Potash 22.30 

Soda 14.11 

Chloride  of  sodium 4.58 

Loss 0.04 

100.00 

Flax  straw  dried  at  100^  gives  3.67  per  cent.  ash. 
Nitrogen  in  the  plant^  0.876  per  cent. 
Flax  seed  dried  at  100°  gives  3.05  per  cent,  of  ash,  and 
*0.23  per  cent,  of  nitrogen.* 


An  analysis  of  the  ash  of  flax  seed  gives  the  following : 

JPer  Oenl. 

.   BUica 1.46 

Ferric  oxide 1 0.38 

Lime 9.45 

Magnesia 16.23 

Sulphuric  anhydride 1.43 

Phosphoric  acid 35.99 

Potash 32.5* 

Soda 2.61 

Chlorine trace 

100.00 
*Flaz  analyses  from  Watts'  chemical  dictionary. 
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From  this  it  will  be  seen  that  a  crop  of  flax  will  extract 
about  300  pounds  of  mineral  matter  from  an  acre  of  ground, 
the  two  most  essential  being  potash  and  phosphoric  acid. 
About  twenty-one  pounds  of  this  mineral  matter  will  be 
found  in  the  seed  and  279  pounds  in  the  stems  of  the  plants. 

These  substances  may  be  returned  to  the  land  in  barn- 
yard manure,  if  it  is  to  be  had,  or  in  the  form  of  mineral 
fertilizers,  bone-dust,  sulphate  of  magnesia,  common  salt 
and  carbonate  of  potash,  or  fresh  wood  ashes  and  sulphate 
of  ammonia. 

Flax  requires  a  fine  pulverulent  loam  soil,  and  is  materi- 
ally injured  by  the  presence  of  stagnant  water  held  by  the 
subsoil  on  undrained  lands.  I  would  recommend  as  a  suit- 
able fertilizer,  for  one  acre,  the  following  substances,  which 
may  be  had  of  the  Indiana  Fertilizer  company,  of  Indiana- 
polis, with  the  exception  of  the  salt,  for  the  prices  affixed : 

Bone  duBty  200  poandB,  cost $2  50 

Dried  blood,  50  pounds,  cost 75 

Common  salt,  100  poands,  cost 40? 

Total  cost  not  to  exceed $3  65 

A  cheap  kind  of  salt  may  be  used,  such  as  the  waste  from' 
the  pork  houses;  the  whole  should  be  intimately  mixed 
with  400  or  500  pounds  of  dry  muck,  vegetable  mould  or 
ashes,  and  scattered  broadcast  over  the  field.  The  same 
fertilizer,  with  the  addition  of  fifty  pounds  more  of  dried 
blood,  will  be  found  to  be  an  admirable  top  dressing  for 
wheat,  and  one  that  will  more  than  repay  the  cost  by  the 
increased  product  of  grain. 

As  a  general  thing  the  soils  of  Indiana  have  been  gradiv 
ally  losing  their  fertility  by  a  constant  removal  of  mineral 
constituents  by  the  crops.  The  impoverishment  from  this 
cause  has  been  carried  on  to  such  an  extent  that  it  is  now 
absolutely  necessary  that  farmers  should  turn  their  attention 
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to  the  study  of  the  best  and  cheapest  way  in  which  they 
may  be  returned.  If  the  savings  at  the  barn  from  the 
liquid  and  solid  voidings  of  stock,  and  the  unconsumed 
«traw  or' fodder^  is  not  sufficient  to  make  a  full  return,  then 
let  the  deficit  be  made  up  by  a  portion  of  mineral  fertilizers. 
As  a  test  of  this  matter  I  would  recommend  the  careful 
&rmer  to  apply  to  different  plats  of  ground  of  equal  good  or 
poor  quality,  but  not  suffering  for  want  of  proper  drainage, 
either  natural  or  artificial,  a  dressing  of  barn-yard  manure 
in  such  quantity  as  he  may  deem  ample  for  a  good  crop, 
and  of  equal  moneyed  value  to  the  mineral  fertilizers  above 
recommended.  On  the  other  plat  let  him  put  the  mineral 
fertilizers  in  proportions  and  quantity  per  acre  herein  given, 
and  then  compare  the  yield  of  the  two  plats.  By  this 
means,  but  not  from  the  single  experience  of  one  year,  but 
of  several  years,  he  will  be  able  to  arrive  at  the  true  value 
of  the  mineral  fertilizer,  and  whether  it  can  be  relied  upon 
to  restore  to  the  land  the  fertilizing  properties  which  have 
been  removed  by  cropping. 

The  mineral  fertilizers  here  recommended  for  an  acre  of 
ground  will  not  cost  more  than  the  price  stated — $3.66; 
now  if  this  outlay  will  bring  on  ground  which  has  received 
but  little  if  any  fertilizers,  a  crop  of  flax  worth  from  seven 
to  eight  dollars  more  than  the  product  of  unfertilized  land, 
it  is  plain  to  see  that  a  handsome  interest  has  been  received 
on  the  money  expended,  as  well  as  leaving  the  land  in  a 
better  condition  than  before.  I  know  that  I  am  addressing 
a  good  clas«  of  farmers  in  Wayne  county,  for  they  raise  here 
oighty  to  ninety  bushels  of  Indian  corn  and  twenty  to  thirty 
bushels  of  wheat  to  the  acre.  This  bespeaks  for  them  not 
only  a  good  natural  soil  but  admirable  tillage,  and  a  careful 
regard  to  keeping  up  the  land  by  returning,  what  can  be 
saved  from  all  available  farm  sources,  back  to  the  soil,  and 
by  due  regard  to  a  rotation  of  crops. 
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Large  quantities  of  timothy,  red-top  and  clover,  are  grown^ 
and  clover  is  especially  cultivated  with  a  view  to  the  improve- 
ment of  the  land.  The  advantages  to  be  derived  from  grow- 
ing and  turning  under  clover  can  not  be  denied,  but  the  &rmep 
must  not  lose  sight  of  this  fact^that  these  benefits  are  derived 
from  a  partial  wst  which  the  land  receives  from  the  greater 
needs  of  the  grain  crop  for  the  most  important  mineral  food — 
phosphoric  acid.  By  this  rest  the  atmosphere  and  waters 
have  time  to  aid  in  promoting  the  better  chemical  decompo- 
sition of  the  soil,  and  to  render  an  additional  portion  of  what 
phosphoric  acid  remains  available  to  the  succeeding  crop  of 
grain.  Clover  and  other  green  crops,  when  turned  under, 
supply  the  organic  matter  and  nitrogen  which  are  beneficial 
to  agricultural  plants.  But  they  add  no  mineral  matter 
that  did  not  already  exist  in  the  soil.  So  that,  upon  reflee- 
tiou,  one  is  compelled  to  admit  that  by  rotation  of  crops, 
that  while  it  enables  the  farmer  to  obtain  a  larger  yield  ol 
produce,  it  will  not  alone  prevent  the  final  exhaustion  of 
mineral  plant-food,  and  that  it  is  not  possible  to  keep  up 
land  to  a  normal  state  of  fertility  without  restoring  to  it  by 
a  direct  application  in  some  form  of  combination,  the  phos- 
phates and  alkalies  which  have  been  removed.  Then,  again, 
it  is  not  always  convenient  or  profitable  to  be  compelled  to 
raise  a  crop  for  the  sole  purpose  of  keeping  land  in  heart, 
and  the  farmer  should  be  apprised  of  the  fact  that  he  may 
raise  any  crop  he  desires,  congenial  to  our  climate,  on  the 
same  piece  of  ground,  by  an  annual  application  of  such  food 
as  the  crop  needs  for  nourishment.  This,  then,  brings  the 
question  down  to  a  matter  of  dollars  and  cents,  in  which  the 
increased  value  of  a  crop  figures  against  the  cost  of  fertil- 
izers. The  solution  of  this  question  is  within  the  reach  of 
every  farmer. 


' 
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MANUFACrUBES. 

Wayne  coanty  has  long  been  noted  for  its  extensive  man- 
nfaotaring  establishments^  especially  those  for  the  produc- 
tion of  agricultural  implements.  The  Graar,  Scott  &  Co. 
Machine  Works  have  long  held  an  enviable  reputation  for 
their  steam  and  horse  threshing  machines^  portable  and  sta- 
tionary engines,  clover  hullers,  saw-mills,  etc.,  etc. 

S.  Homey  &  Co.^s  steel  plows  have  found  their  way  into 
every  county  in  the  State,  and  their  good  qualities  are  recog- 
nised in  all  the  adjoining  States,  where  they  meet  with  ready 
sale. 

The  Hoosier  Drill,  lately  manufitctured  at  Milton,  now  at 
Richmond,  is  one  of  the  best  grain,  grass  and  clover-seed 
drills  manufitctured  in  the  Union.  The  Emperor  of  Brazil, 
who  takes  the  deepest  interest  in  all  kinds  of  machinery 
destined  to  promote  the  interests  of  agriculture,  saw  the 
Hoosier  Drill  on  exhibition  at  the  Centennial,  and  purchased 
one  afler  a  thorough  examination  of  it.  Dr.  Nicolau  J. 
Moreira,  Brazilian  judge  on  group  IV,  "Vegetable  products 
and  machinery,^'  a  gentleman  of  great  learning,  and  author 
of  a  very  important  work  on  the  agricultural  resources  of 
;  Brazil,  and  one  more  competent  to  judge  of  the  merits  of 
the  machine  could  not  well  be  found,  examined  this  drill 
and  recommended  it  to  the  Emperor.  His  favorable  opinion 
is  highly  commendatory  of  the  mechanical  skill  and  genius 
of  the  manufacturers. 

There  are  a  number  of  other  manufacturing  establish- 
ments in  Richmond,  Germantown,  Centreville,  Cambridge 
City  and  Hagerstown,  besides  those  mentioned  in  this  brief 
notice. 

At  the  dedication  of  the  new  works  of  the  Hoosier  Drill 
company,  at  Richmond,  J.  M.  Westcott,  president  of  the 
company,  gave  a  brief  review  of  the  progress  of  manu&c- 
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tures  in  Richmond  by  decades.  From  this  address  I  learn 
that  the  number  of  manufactories  now  in  operation  at  Rich- 
mond is  139.  The  amount  of  sales  for  1877  was  $3,315^510, 
and  the  wages  paid  during  the  same  time  for  labor  in  these 
&ctories  amounted  to  3702,693. 

THANKS. 

To  the  citizens  of  the  entire  county  I  am  indebted  for 
the  most  cordial  treatment  while  prosecuting  my  investi- 
gations. Mr.  J.  C.  Ratliff  let  all  business  go  &nd  traveled 
with  me  day  after  day.  Mr.  L.  B.  Case,  a  most  inde- 
fatigable student  of  natural  history,  Prof.  J.  C.  Macpher- 
son  and  Mr.  M.  J.  Shinn,  also  accompanied  me  on  many 
occasions.  These  gentlemen  are  all  well  acquainted  over 
the  county,  and  familiar  with  the  most  important  geological 
localities.  I  am,  therefore,  greatly  indebted  to  them  for 
much  valuable  information  and  their  able  assistance.  To 
Mrs.  Mary  P.  Haines  I  am  also  under  obligations  for  the 
privilege  of  studying  her  ample  collection  of  fossils  and 
cryptogamic  plants  collected  in  the  county;  notice  has  been 
made  of  this  collection,  together  with  a  catalogue  of  the 
specimens,  on  page  201  of  this  report. 

Though  Dr.  O.  P.  Barr  happened  not  to  be  at  home  when  , 
I  called  to  see  him,  I  must  not  omit  to  mention  that  he  has 
an  admirable  collection  of  fossils  collected  in  the  county, 
and  has  done  much  to  enrich  the  science  of  palaeontology  by 
his  discoveries. 

I  must  also  notice  the  Hon.  William  Baxter  for  the  warm 
interest  he  manifested  in  the  progress  of  the  survey.  Mr. 
Baxter  has  an  extensive  library,  and  is  a  great  reader  and 
student,  as  well  as  energetic  business  man  and  prominent 
legislator. 

Hon.  John  Yaryan,  the  able  representative  of  the  county, 
also  very  kindly  tendered  all  the  assistance  in  his  power. 
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James  Starr,  president  of  the  Kichmond  Gas-works^  was 
likewise  active  in  showing  me  what  attention  he  could.  Mr. 
Starr  is  one  of  the  most  enterprising  gentlemen  in  the  State ; 
he  is  known  in  Richmond  as  "the  great  American  tree- 
planter/^  having  set  out,  within  the  year,  over  one  thousand 
trees.  He  has  purchased  a  large  plat  of  ground  in  the  city, 
and  is  ornamenting  it  with  walks,  drives,  shade-trees  and 
shrubbery,  to  be  open  to  the  people  as  a  public  park. 

To  the  press  of  the  county  I  am  also  under  many  obliga- 
tions for  encouraging  notices  and  kind  words  regarding  the 
progress  of  the  survey. 

The  following  is  a  list  of  the  ferns,  mosses,  hepaticsB  and 
lichens  collected  in  Wayne  county,  Ind.,  by  Mrs.  Haines, 
and  Airnished  by  her  for  publication  in  this  report : 

FERNS. 

Adiantum  pedatum L. 

Asplenium  angustifolium Mx. 

Asplenium  theljpteroides *. - Mz. 

Asplenium  felix-foemina Bernh. 

Asple.  felix-foemina,  var.  Michaaxii. 

Aspidium  acrosticoides Swtz. 

A.  iBu:ro8ticoides,  v.  incisum. 

A.  thelyptera Sw. 

A.  spinulosum WilPd. 

A.  spinulosum,  var. 

Botrjchium  virginicum L. 

CamptoBorus  rhizophjUus Lk. 

Oistopteris  fragilis Bernh. 

C.  buUifera Bernh. 

Onoclea  sensibilis L. 

Poljpodium  hexagbnopterum Mx. 

Pteris  aquilina L. 

MOSSES. 

Aulocomnion  heterostichon Br.  <&  Sch. 

Anomodon  rostratus , Sch. 

A.  tristis. 
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MOflBBB — OOMTIKinBD. 

A.  fragilis. 

A.  attenuatuB , Hub. 

A.  obtasifoliuB Br.  A  Sok. 

Atrichum  aDgustatam Hood. 

At.  undulatam Beau. 

Bartramia  pomiformiB... Hedw. 

B.  marchica Brid. 

Barbala  fallaz Hedw. 

B.  csBspitosa Schwa^gr. 

B.  unguiculata , Hedw. 

Brymm  argenteom Linn. 

Bry.  caespiticium ., Linn. 

Biy.  notans. Scbreb. 

Brj.  pTriforme Hedw. 

Brj.  pseudo-triqaetnim Hedw. 

Brj.  rosenm.. Dill. 

Ceratodon  parpnreus H.  ft  B. 

Glimacium  americanom Brid. 

Cjrlindrothicum  Beductriz.i 
Cjrl.  cladorrhizanB. 
Cj\,  breyisetam. 
Cyl.  seductrixy  yar. 

Drommondia  clayellata H.  ft  T. 

Bicraniam  flagellare Hedw. 

D.  Bcoparium Hedw. 

D.  yiride. 

Funaria  hygrometrica Hedw. 

FlBsidens  adiantoides Liy. 

F.  taxifolinB Liy. 

F.  BubbaBsilariB. 

Grimmia  pennsylyanica Sch. 

Gymnostomum  curyiroBtrum Hedw. 

Homalotbecium  sabcapillatum. 

Hypnum  acuminatum Beau. 

Hyp.  boBcii Scbwa^gr. 

Hyp.  cordifolium Hedw. 

Hyp.  cylindrocarpum C.  Mull. 

Hyp.  campeBtre Br.  ft  Leh. 

Hyp.  delicatulum Linn. 

Hyp.  deplanatum. 

Hyp.  fluitauB Linn. 
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M OBBBB-— COKTIM  U  JED. 

Hjp.  gracile Br.  ALeh. 

Hyp.  gracile,  t.  lancastriense. 

Hjp.  hispidalum Brid. 

Hjp.  hians Hedw. 

Hjp.  imponeuB Hedw. 

Hjp.  laetam Brid. 

Hjp.  riparium,  y.  carioeum. 

Hjp.  rntabalam Linn. 

Hjp.  Berrulatam Hedw. 

Hjp.  serpeuB Linn. 

Hjp.  serpeoSy  y.  orthodadon. 

Hjp.  serpeuB,  y.  radicle.  v 

Hjp.  salebroflum Hoff. 

Hjp.  BtrigoBum Hoff. 

Hjp.  tamariscinum Hedw. 

Hjp.  yarium. 

Hedwigia  ciliata Ehrh. 

Lencobrjum  yulgare. 

Leskia  poljcarpa Hedw. 

lieptodon  trichomitrion Brid. 

Lenoodon  julaoeus Hedw. 

Len.  brachjpuB Brid. 

Leptodon  ohioense. 

Leekia  denticalata Sail. 

Hnium  affine Bland. 

H.  caspidatum Bchreb. 

H.  roBtratum Schwaegr. 

Neckera  pennata — Bmall  yar. 
Orthotricham  strangulatum. 

Poljtrichum  formoBam ......Hedw. 

PhjBComitrion  pjriforme Brid. 

Pjlaiitea  denticalata. 

Pj.  intricata Hedw, 

Pj.  yelatina Brjol.  En. 

Platjgeriam  repens Brjol.  En. 

SohiBtidiam  oonfertam... Funk. 

Trichoetomum  pallidum Hedw. 

Thelia  asprella Sail. 

Thelia  hirtella Sail. 

Weisia  yiridala. Brid. 
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HEPATIC^. 

ConocephalHs  conicus Durn. 

Frullania  aeolotis Nees. 

F.  eboracensis... Leh. 

F.  Tirginica. 
Aneura  sessiliB. 

Blephoragia  ciliaris Neee. 

Chiloscyphas  asoendenB ....:..H.  &  T. 

Calypogeia  trichomanes. 
Jungermannia  curvifolia. 
J.  Bchraderi. 
Lophocolea  maconni. 
L.  minor. 
L.  bidentata. 

L.  beterophylla Nees. 

Madotheca  platyphylla. 
M.  thuja. 

Marchantia  polymorpha. 
Badula  complanata. 
Bebonlia  hemispherica. 
Trichocolea  tomentalla. 

LICHENS. 

Cladonia  mitnila Tuck. 

Q.  cristatella Tuck. 

CI.  fimbriata Fr. 

CI.  fimbriata  v.  tubeeformis. 

CI.  aqaamosa Tack. 

Endocarpum  miniatum Sch. 

Graphis  dendritica. 

G.  Bcripta. 

Lecanora  pallescena Ach. 

Leptogium  pulchellum Nyl. 

L.  laceram. 

Farmelia  caperata Ach. 

P.  lieyigata. 

P.  tiliacea Ach. 

P.  Borreri .....Turn. 

P.  perforata  y.  oetrata. 
Paunaria  nigra. 

Phyeia  stellaris Wallr. 

P.  specioBa Ach. 
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UCHBNS — CONTINUED. 

P.  speciosa,  y.  hypolenca. 
P.  obflcura,  y.  agglatinata. 
Peldgera  canina. 
Ramalina  calycaris. 

Sticta  palmonarla Linn. 

Sticta  glomerifera. 

Thdoflchistos  parietinaB Norn. 

Usnea  barbata Fr. 

U.  barbata,  y.  florida. 
U.  angulata. 
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[By  Hon.  Jesse  L.  WilUamB,  C.  E.,  Fort  Wajne,  IndJana.] 

Jesse  L.  Williams,  of  Fort  Wayne,  has,  at  my  request, 
presented  for»publication  in  this  report  an  interesting  collec- 
tion of  altitudes  gathered  through  a  long  professional  career 
as  civil  engineer,  beginning  with  the  commencement  of  the 
Wabash  and  Erie  canal  in  1832.  These  tables  of  eleva- 
tions comprise  several  hundred  points  in  various  localities 
between  the  Allegheny  mountains  and  tide  water  of  the 
Pacific  ocean,  and  between  the  Ohio  river  and  Lake  Superior. 

The  elevations  were  ascertained  in  the  course  of  numer- 
ous  surveys  for  canals  and  railroads  under  his  supervision, 
and  that  of  other  civil  engineers,  by  the  more  accurate 
method  of  the  spirit  level. 

More  than  half  the  points  are  in  Indiana — many  of  them 
in  adjoining  States  into  which  our  public  improvements  run — 
iwrhile  their  scope  is  so  extensive  as  to  give  hights  of  promi- 
nent moantain"ranges  and  valleys  on  each  of  the  five  Pacific 
railroad   routes,  either  constructed  or  located   across  the 

Hocky  mountain  region. 

E.  T.  Cox,  State  Geologist. 

Indianapolis,  January  1,  1879. 
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CATALOGUE  AND  CHECK-LIST 


OP  THK 


Trees  and  Woody  Shrubs 


ov 


AMERICA.  NORTH  OF  MEXICO. 

COMPILED  FBOM  THE  LATEST  PUBLISHED  AUTHORITIES,  FOR  THE  TENTH 
ANNUAL  REPORT  OF  THE  GEOLOGICAL  SUR- 
VEY OP  INDIANA,  BY 

JOHN  W.  BYRKIT, 

INDIANAPOLIS,  INDIANA,  MARCH,  1879. 


The  whole  list  was  first  arranged  systematically^  as  nearly 
as  possible,  according  to  the  latest  views  of  Prof.  Asa  Gray 
and  others^  and  then  numbered  from  one  to  the  end  of  the 
list,  which  gave  to  each  species  its  systematic  number;  after 
which  the  following  alphabetical  arrangement  of  genera  was 
made  for  convenience  of  ready  reference,  preserving  the  orig- 
inal number  with  each  species,  so  we  have  in  the  following 
pages  a  combined  systematic  and  alphabetically  arranged 
catalogue. 

As  far  as  obtainable,  the  common  or  local  names  are 
given,  which  are  often  of  value  in  directing  attention  to  a 
species  in  question. 

The  capital  letter  A  indicates  that  that  species  is  peculiar 
to  or  most  widely  distributed  over  the  Atlantic  States ;  G 
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makes  the  same  reference  to  the  Gulf  States,  and  P  to  the 

Pacific  slope.     Those  not  lettered  are  found  in  the  central 
area. 

476  Abies  alba White  spruce. 

479  Abies  balsamea Common  spruce. 

483  Abies  bracteata Leafv-coned  fir. 

^11  Abies  canadensis Hemlock  spruce. 

478  Abies  douglasii Douglas  spruce. 

480  Abies  fraseri A  Fraser's  spruce. 

481  Abies  grandis P  Great  silver  fir. 

476  Abies  menziesii P  Menzies'  spruce. 

482  Abies  nobilis  P  Decorated  silver  fir. 

474  Abies  ui^a Black  spruce 

110  Acacia  latisiliqaa Broad  pod. 

88  Acer  circiuatum Vine  maple. 

88  Acer  dasj^carpum Silver  maple. 

90  Acer  drammondi Drummond's  maple. 

92  Acer  grandideutatam Mountain  maple. 

84  Acer  macrophjllnm Large-leaved  maple. 

82  Acer  platan oides Norway  maple. 

86  Acer  pensj^lrauicnm Moosewood 

89  Acer  rnbram Red  maple. 

87  Acer  sacchari nam Sugar  maple. 

85  Acer  spicatnm Mountain  maple. 

91  Acer  tripartita m Currant-leaved  maple. 

283  Achras  zapotilla Bully  tree. 

76  JEsculns  californica P  Cal.  horse  chestnut. 

79  iEscnlos  flava Sweet  buckeye. 

78  iEsculns  glabra Ohio  buckeye. 

75  iEscnlos  hippocastanenm Horse  chestnut. 

80  iEscolns  parla Bed  buckeye. 

77  £scnlas  parriflora. Small  buckeye. 

40  Ailantns  ^landolosos Tree  of  Heaven. 

417  Alnosincana Speckled  alder. 

420  Alnns  moritima A  Seaside  aldel*. 
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418  llntts  oregena P  Oregon  alder. 

419  Alnns  tenaifolia P  Thin-leaved  alder. 

416  Alnas  Tlridis A  Mountain  alder. 

149  Amelanchier  canadensis Shadbueh. 

58  Ampelopsis  qninqnefoiia Virginia  creeper. 

81  Amyris  floridana G  Torch  wood. 

98  Amorpha  firnticosa. 

250  Andromeda  ferrngrtnea. 

246  Andromeda  ilorlbnnda. 

251  Andromeda  li^strina. 
249  Andromeda  mariana. 

247  Andromeda  nitida* 

248  Andromeda  speciosa. 

184  Aralla  8pinosa Hercules' club. 

245  Arbntns  menzlesli St  r awberry  tree. 

316  Ardisia  pickerin^a G 

309  Aristplochia  tomentosa. 

12  Aslmina  grandiflora Large-flowered  papaw 

11  Aslmina  parTiilora Small-flowei-ed  papaw 

13  Asimina  pj^^masa Dwarf  papaw. 

10  Asimlna  triloba Papaw. 

268  Azalea  calendulacea Fl  ame-oolored  azalea. 

262  Azalea  nndiflora Purple  azalea. 

261  Azalea  Tiscosa Clammy  azalea. 

17  Berberis  aqaifollum P  Mahonia. 

'  16  Berberis  canadensis. 

15  Berberis  rnlgaris. 

59  Berchemia  Tolnbilis Supplejack. 

411  Betnlaalba White  birch. 

409  Betnla  lenta Black  birch. 

410  Betnla  Intea Yellow  birch. 

418  Betnla  nigra Red  birch. 

414  Betnla  OCCfdeutaliS P  Western  birch. 

412  Betnla  papyracea Canoe  birch. 

415  Betnla  rhombifolia P  Oval-leaved  birch. 
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281  Bmnella  angrastlfoUa Narrow-leaved  birch. 

282  Bmnelia  fcetidlsBiiiia Foetid  birch. 

279  Bumelia  lanngrinosa. 
27  7  Bamelia  lycioides. 

280  Bamelia  oblon^ifolia Oblong-leaved  birch. 

278  Bamelia  tenax. 

82  Barsera  grommifera Indian  birch. 

292  Callicarpa  ameiicana French  mulberry. 

161  Calycanthas  floridos A  Sweet-scented  ahruh. 

H»8  Calycanthas  ^laacos. 

102  Calycanthas  lieTigratas. 

1G4  Calycanthas  ocddentalis P 

196  Calyptranthes  chytracalia G 

405  Carpinas  americana Hornbeam. 

352  Carya  alba A  Shagbark  hickory. 

856  Carya  amara Bitternut. 

857  Carya  aqaatica Water  hickory. 

858  Carya  microcarpa Small-fruited  hickory. 

859  Carya  myristiciBformis N  utmeg  hickory. 

851  Carya  oliTieformis Pecan  nut. 

855  Carya  porclna Pignut. 

860  Carya  squamosa Shellbark  hickory. 

858  Carya  salcata Western  shellbark. 

854  Carya  tomentosa Mooerknut. 

899  Castanea  alnifolla. A 

897  Castanea  americana American  chestnut. 

400  Castanea  chrysophyUa P  Golden-leaved  chestnut. 

898  Castanea  pamila Chinquapin. 

896  Castanea  resca European  chestnut. 

291  Catalpa  blgnonioldes Gatalpa. 

65  Ceanothas  americanas Redroot. 

66  Ceanothas  thrysiflora G  Tree  ceanothus. 

886  Celtis  crasslfolia Hackberry. 

887  Celtis  lougifolia Long-leaved  hackberry. 

835  Celtis  occidentalis Western  hackberry. 
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888  Ceitts  reticulata P  Small-leaved  hackberzy. 

889  Celtls  tenalfolla. 

08  Celastrns  scandens Bittersweet 

232  Cephalanthns  oocidentaliB Button  bush. 

105  Cerels  canadensis Bedbud. 

298  Chlonanthns  ylrgrinlca.. Fringe  tree. 

86  Cltras  lUnetta G  Line  tree. 

84  Cltms  Tnl^arls 6  Bitter  orange. 

104  Cladrastls  tlnctoria G  Yellow-wood. 

206  Clethra  alnifolia White  alder. 

98  Cliltonia  lignstrina Buckwheat  tree. 

97  Clnsia  flara G  Balsam  tree. 

87  Goccoloba  {Murlfolia G  Small  seaside  grape. 

80  Coecoloba  nTifera G'  Seaside  grape. 

70  Colnbrina  americana Snake  wood. 

821  Comandra  nmbellata« 

201  Conocaipns  erecta G  Button  tree. 

159  Cercocarpos  ledlfolins G  Feather  bush. 

800  Cordia  floridana G 

299  Cordia  sebestena G 

402  Corjlns  americana Hazelnut. 

408  Corjlns  rostrata Beaked  hazelnut. 

198  Comns  altemifolia Alternate-leaved  dogwood. 

189  Comns  asperifolia ^..,  Bough-leaved  dogwood. 

185  Cornns  canadensis Bunchberry. 

192  Comns  cireinata Bound-leaved  dogwood. 

180  Comns  florlda Flowering  dogwood* 

191  Comns  panicnlata Panicled  dogwood. 

188  Comns  sericea Silky  dogwood. 

187  Comns  stolonifera Wild  red  osier. 

190  Comns  stricta Stiff  dogwood. 

148  CratiBgns  testiralis Summer  haw. 

189  Crat»gns  apiifolia Parsley-leaved  thorn. 

188  Cratngns  arborescens Lance-leaved  thorn. 

140  Cratngns  coccinea Scarlet-fruited  thorn. 
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187  Cratieirns  cordate Washington  thorn. 

142  Cratfegras  cms-^lli Gockspur  thorn. 

144  Cratiegras  flara Yellow  haw. 

145  GratsBsras  parrifolia Dwarf  thorn. 

147  Crat»gras  riyalaris P  River  thorn. 

146  Cratfe^us  sansrnlnea Bed  thorn. 

136  Cratieirns  spathnlata. 

141  Cratngrns  tomentosa Black  thorn. 

289  Crescentia  C^Jete G  Calabash  tree. 

490  Cnpressns  nntkatensis P  Nootka  cyprus. 

489  CupresBUS  Ikyoides White  cedar. 

96  CyriUa  racemiflora G 

160  Cydonia  fnlgraris Quince. 

178  Decnmaria  barbara. 

219  Dierrilla  sessiUfolia A 

218  Dierrilla  trlflda Bush  honeysuckle. 

276  Diospyros  Yir^inlana Persimmon. 

817  Dirca  palnstris Leatherwood. 

256  Drimophyllum  paaciflomm P  California  bay. 

824  Drypetes  crocea G 

825  Drypetes  glaaca G  Glaucous  drypetes. 

820  Elieasrniis  argentea. 

199  Engrenia  bnxlfolia G  Box-leaved  eugenia. 

197  Eugenia  dichotoma G  Small-leaved  eugenia* 

198  Eugenia  procera G  Fall  eugenia. 

72  Enonymns  americanns Strawberry  bush. 

71  Enonymns  atropnrpnrens Burning  bush. 

828  Exaecaria  Incida G  Poison  wood. 

401  Fagns  ferrnginea Beech. 

841  Fiens  anrea G  Small-fruited  fig. 

842  Fiens  brerifolia G  Short-leaved  fig. 

840  Fiens  pednncnlata G  Cherry  fig. 

182  Fothergtila  alnifolia. 

64  Frangala  carollniana A  Alder  buckthorn. 

801  Fraxinns  americana White  ash. 
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307  Fraxinus  ore^oiia P  Oregon  black  anh. 

808  Fraxinns  panciflora Small-leaved  ash. 

306  Fraxinas  platycarpa Water  ash. 

302  Fraxinns  pnbeseens Bed  ash. 

305  Fraxinas  qaadraogriilata Blue  ash. 

304  Fraxinas  sambncifolia Black  ash. 

303  Fraxinas  Tlridis Green  ash. 

236  Gaylassacia  damosa A  Dwarf  huckleberry. 

285  Gaylassacia  firondosa Dangleberry. 

284  Gaylussaeia  resinosa Black  huckleberry. 

108  Gleditschia  monospemam Water  locust. 

107  Gleditschia  triaeanthos Honey  locust. 

21  Gordonia  lasiantlias G  Loblolly  bay. 

22  Gordonia  pubescens G 

38  Gniacam  sanctnm G  Lignumvite. 

106  Gjmnoclades  canadensis Coffee  nut. 

287  Halesia  diptera Two-winged  halesia. 

286  Halesia  tetraptera Four-winged  halesia. 

180  Hamamelis  Tirgrinica Witchhazel. 

828  Hippomane  mancineUa G  Manchineel. 

18  Hibiscas  syriaeas Tree  althea. 

179  Hydrangea  arborescens. 

1 78  Hydrangea  radiata. 

177  Hydrangea  qaercifolia Oak-leaved  hydrangea. 

271  Uex  ambisrna. 

269  Ilex  cassine G  Yaupon  holly. 

275  Ilex  coriacea. 

268  Ilex  dahoon Dahoon  holly. 

270  Ilex  decidaa. 

274  Dex  glabra Inkberry. 

272  llexmoUis Soft  holly. 

267  Ilex  opaca A  American  holly. 

278  Ilex  rerticlllata Winterberry. 

9  Illiclam  florldanam Wild  anise. 

112  Inga  gnadalapensis G  Guadaloupc  ioga. 
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111    Inga  angals  cati G  Blunt-leaved  inga. 

172    Itea  Tirgiiiica. 

848  Jnglans  cinerea Butternut. 

849  Jnglans  nigra Black  walnut. 

850  Jaglansregla English  walnut. 

496    Jnnlpems  andina G  Bockj  Mountain  juniper 

495    Jmiipems  commiinls Common  juniper. 

494    Jnnlpems  sablna Creeping  j uniper. 

498    Jnnlpems  ylrglnlana Red  cedar. 

254  Kalmla  angnstifoiia Narrow-leaved  laurel. 

255  Kalmla  glanca Pale  laurel. 

258    Kalmla  latlfolla A  Mountain  laurel. 

484  Larlx  amerlcana Tamarack. 

485  Larlx  oecldentalls P  Western  larch. 

202    Lagnnenlarla  racemosa G  White  mangroye. 

265    Lednm  latifollnm Labrador  tea. 

248    Lencothoe  catesbsol. 

244    Lencothoe  raoemosa. 

296    Llgnstmm  mlgare Priyet. 

818    Lludera  melliss»folla« 

812    Llndera  benzoin Spicewood. 

1    Llrlodendron  tnllplfera Whitewood. 

188    Llqnldamber  styraelflna. Sweet  gam. 

216  Lonlcera  elllata Early  honeysuckle. 

212    Lonlcera  flaTa Yellow  honeysuckle. 

211    Lonlcera  grrata Sweet  honeysuckle. 

214  Lonlcera  hlrsnta Hairy  honeysuckle. 

215  Lonlcera  Inrolncrata Fly  honeysuckle. 

217  Lonlcera  oblongifolla Swamp  honeysuckle. 

218  Lonlcera  panrlflora Small  honeysuckle. 

210    Lonlcera  semperrlrens Trumpet  honeysuckle. 

845    Maclnra  anrantlca Osage  orange. 

4    Magnolia  acuminata Cucumber  tree. 
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5  Macrnolia  cordata G  Yellow  cucumber  tree. 

8  Magnolia  ftuseri A  Ear-leaved  magnolia. 

8  Magnolia  glanca A  Sweet  bay. 

2  Magnolia  grandiflora G  Great-flowered  magnolia 

6  Magnolia  macrophjlla A  Great-leaved  magnolia. 

7  Magnolia  umbrella A  Umbrella  tree. 

42  Melia  asedarach G  China  tree. 

81  Melicocca  panienlata Honey  berry. 

14  Menispermnm  canadense Mopnaeed. 

844  Morns  nigra Black  mulberry. 

348  Morns  mbra Bed  mulberry. 

407  Myrica  eerlfera G  Bayberry. 

406  Myrica  gale G  Sweet  gale. 

408  Myriea  inodora G  Candle  tree. 

94  Negnndo  aceroides Box  elder. 

95  Negnndo  califomica P  Cal.  box  elder. 

205  Nyssa  aqnatiea Water  tupelo. 

207  Nyssa  capitata A  Ogeechee  lime. 

204  Nyssa  mnltiflora Sour  gum. 

206  Nyssa  nniflora Large  tupelo. 

297  Olea  americana G  Devil  wood. 

815  Omns  dipetala Flowering  aiih. 

404  Ostrya  Tirginica Ironwood. 

252  Oxydendmm  arborenm G  Sour  wood. 

810  Persea  earollnensis G  Bed  bay. 

822  Phoradendron  flavescens Mistletoe. 

148  Photlna  arbntifolia. 

175  Philadelphns  grandlflorns. 

176  Philadelphns  hirsntns. 
174  Philadelphns  inodorous. 

283  Pinekneya  pnbens A  (ieorgia  bark. 

456  Pinns  anstralis G  Yellow  pine. 

468  Pinns  banksiana Northern  scrub  pine. 
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463  Finns  conlteri P  Coulter's  pine. 

461  Finns  flexilis P  Cembra  pine. 

472  Finns  insignis P  Oregon  pitch -pi  re. 

471  Finns  lambertiana P  Sugar  pine. 

467  Finns  inops A  Jersey  scrub  pine. 

466  Finns  mitis Northern  yellow  pine. 

464  Finns  mnricata Small  prickly-coned  pine. 

465  Finns  pnngens A  Prickly  pine. 

460  Finns  ponderosi^ P  Bentham's  pine. 

468  Finns  rigida A  Northern  pitch  pine. 

46t>  Finns  resinosa Red  pine. 

478  Finns  radiata P  Spread ing-coned  pine. 

459  Finns  serotina A  Pond  pine. 

470  Finns  strobns White  pine. 

462  Finns  sabiniana P  Prickly-coned  pin o 

457  Finns  tieda A  Loblolly  pine. 

89  Fisona  acnieata Prickly  pisona. 

1 09  Fiscidia  erythrina Cf  Jamaica  dog woo( i 

884  Planera  aqnatica American  planer. 

846  Flatanns  occidentalis Sycamore. 

847  Flatanns  racemosa P  California  buttonwood. 

447  Fopnlns  alba White  poplar. 

455  Fopnlns  angnstifolia P  Narrow-leave<l  poplar. 

458  Fopnlns  balsamifera Bal8am  poplar. 

464  Fopnlns  candicans Balm  of  Gilead. 

451  Fopnlns  dilatata  Lombardy  poplar. 

449  Fopnlns  graudidentata A spen . 

450  Fopnlns  heterophylla Downy  poplar. 

152  Fopnlns  nionolifera Cottonwood. 

448  Fopnlns  tremnloides Quaking  a.sp. 

119  Fmnns  americana Wild  red  pin  n. 

114  Fmnns  armeniaca Apricot. 

127  Fmnns  caroliniana A  Laurel  cherry. 


I 


TREES   AND   SHRUBS. 


285 


120  Prnnas  chicasa Chicaciaw  plum. 

121  Prauas  cerasas Red  cherry. 

115  Prunas  domestica Garden  plum. 

116  Pranns  insititia £ul lace  plum. 

128  Pranns  ilicifolia P  Holly-leaved  cherry. 

118  Pmnns  maritiiiia Beach  plum. 

122  Pmnns  pensylraniea Wild  red  cherry. 

113  Pmnns  persica Peach. 

124  Pmnns  pnmila Dwarf  cherry. 

125  Pmnns  serotina Wild  black  cherry. 

117  Pmnns  spinosa Blackthorn. 

126  Prnnns  virglniana Choke  cherry. 

195  Psidinm  bnxifollnm G  Guaya. 

99  Psoralea  onobrychls. 

30  Ptelea  trifoliata Hop  tree. 

156  Pyms  amerlcana A  Mountain  ash. 

155  Pyms  arbntifoHa Chokeberry. 

154  Pyms  angrnstifolia Narrow-leayed  crab. 

150  Pyms  eommnnls Pear. 

158  Pyms  coronaria American  crab-apple. 

151  Pyms  mains A4)ple. 

152  Pyms  pmnifolia Siberian  crab-apple. 

158  Pyms  rlvnlarls P  River  crab-apple. 

157  Pyms  sambucirolla Elder-leaved  mt  ash. 

361  ({nercns  alba Whiteoak. 

390  ({nercns  agrifoiia P  Holly-leaved  oak. 

3S8  ({nercns  ambigrna Gray'soak. 

374  ({nerens  aqnatlca a  Water  oak. 

387  ({nercns  banistera Bear's  oak. 

365  Qnerens  bicolor Swamp  white  oak. 

378  ({narens  catesb»l G  Turkey  oak. 

37 1  Qnercns  dnerea A  Upland  willow  oak. 

37t)  ({nercns  coccinea Scarlet  oak. 
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880  Qnercns  cocclnea,var.tinctoria  Yellow  barked  oak. 

898  Qaercns  densiflora P  Dense-flowered  oak. 

892  Qaercns  donsrlasii P  Douglas  oak. 

895  <{uercns  drnnosa P  Small-leaved  oak. 

877  <{aercn8  falcata Span ic^h  oak. 

886  Qnercus  ferroginea HI  ack jack  oak. 

889  Qnercns  garrjrana P  Western  oak. 

885  <{aerciis  heterophilla Bartraui's  oak. 

876  Qnercas  ilicifolla Scrub  oak. 

878  Qnercns  imbrlcaria Laurel  oak. 

894  <{aercii8  leana P  Lea'soaW. 

864  Qnercns  Ijrrata G  Southern  overcup  oak. 

868  Quercns  macrocarpa Burr  oak. 

875  Qaerens  nigra Black  oak. 

891  QnerciM  nndnlata P  Rocky  Mountain  oak. 

862  Qaercos  obtusiloba Post  oak. 

888  Qnerens  olineformis Mossy-cup  oak. 

882  QnerGUS  paliistris Swamp  pin-oak. 

872  ({iiercas  phellos Willow  oak. 

866  Qnercns  prinns Swamp  cbestnut  oak. 

868  Qnercns  piimus^  var,  acuminata  Yellow  chestnut  oak. 

867  Qaercas  prinas,  var.  montioola.  Rock  cbestnut  oak. 

869  Qnercns  prisoides aiinquapin  oak. 

884  Qnereas  pmnila A  Running  oak. 

881  Qnercns  rubra Red  oak. 

870  ({iiercns  rireus G  Live  oak. 

62  Rhamnas  alnifolias. 

61  Rhamnas  cathartlcns Buckthorn. 

60  Rhamnas  lanceolatnB Narrow-leaved  buckthorn. 

68  Rhamnas  pnrshlanns Pursh's  buckthorn. 

194  Rhizophora  americana G  Mangle. 

260  Rhododendron  panctatam  ..A 

258  Rhododendron  oatawbiense. 
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267    Rhododendron  maxlmnm* 
2(14    Bhodora  canadensis. 

49  films  aromatiea Frag^rant  sumac. 

48    Rhus  copallina Dwarf  sumac. 

43  Rhns  cotinns Smoke  tree. 

47    Rhns  glabra Smooth  samac. 

50  Rhns  metopinm Coral  sumac. 

44  Rhns  toxicodendron Poison  iyy. 

46    Rhus  typhina Staghom  sumac. 

45  Rhns  renenata Poison  dogwood. 

174    Bibes  anrenm Missouri  currant. 

168  Ribes  cynobasti. 

172    Ribes  floridom Wild  black  currant. 

166  Ribes  liirtellnm Wild  gooseberry. 

169  Ribes  lacnstre Swamp  gooseberry. 

170  Ribes  prostratnm Foetid  currant 

167  Ribes  rotnndifolinm. 

171  BIbes  mbmm Bed  currant. 

* 

178    Ribes  sangniinenm Bed-flowered  currant. 

165    Bil>es  speciosnm Flowering  gooseberry. 

102    Bobinia  hispida Bristly  locust 

100  Bobinia  psendacacia Common  locust 

101  Bobinia  Tiscosa Clammy  locust 

134    Bosa  Carolina Swamp  rose. 

188    Bosa  seligera Prairie  rose. 

185    Bosa  mbi|rin<Msa Sweet  brier. 

500    Saba!  palmetto Cabbage  palm. 

484    Salix  agrophylla P       Silver-leaved  willow. 

424    Salix  alba White  willow. 

428    Salix  babylonica Weeping  willow. 

442    Salix  brachycarpa. P       Prostrate  willow. 

421    Salix  cordata Common  willow. 

489    Salix  cnneata P       Velvet  willow. 
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429  Sallx  discolor Glaucus  willow. 

446  Sallx  exigrna P  Slender  willow. 

487  Sallx  flarescens P  Blunt-leaved  willow. 

444  Sallx  fluTiatllls River  willow. 

486  Sallx  hookeriana P  Hooker'a  willow. 

428  Sallx  humills Prairie  willow. 

422  Sallx  lonfirlfolia Long-leaved  willow. 

426  Sallx  laclda Bay  willow. 

433  Sallx  latea P  Western  yellow  willow. 

440  Sallx  macrocarpa Western  pond  wil  lo w . 

443  Sallx  macrostachya P  Long-spiked  willow. 

485  Sallx  melanopsls  i P  Dusky  willow. 

426  Sallx  nigra A  Black  willow. 

482  Salix  pentandra P  Bay  willow. 

480  Sallx  petiolarls Petioled  willow. 

446  Sallx  rotandirolia P.  Round-leaved  willo w. 

441  Salix  sessilifolla P  Soft-leaved  willow. 

481  Salix  speclosa P  Long-leaved  willow. 

488  Sallx  stagnalls Pond  willow. 

427  Sallx  tiistis Dwarf  gray  willow. 

280  Sambncns  canadensis Blackberry  elder. 

281  Sambncns  pnbens Redberry  elder. 

811  Sassafras  officinalis Sassafras. 

74  Saplndns  marglnatns Soapberry. 

69  Schieffera  bnxifolia G  Jamaica  boxwood. 

488  Seqnola  glgantea P  Giant  redwood. 

487  Seqnola  semperrlrens P  Redwood. 

318  Shepherdia  canadensis. 

319  Shepherdia  argentea G  Buffalo  berry. 

38  Slmamba  glanca G  Bitterwood. 

293  Solannm  dnlcamara Bittersweet. 

132  Splrea  arltefolia. 

129  Spirea  corymbosnm. 
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128  Splrea  opnlifolia Nine  bark. 

181  Spirea  salleifolia Meadow  sweet. 

180  Spirea  tomentosa Steeple  bush. 

■ 

78  Staphjlea  trifolla Bladder  nut. 

24  Stoartia  penisLgjntu 

28  Stnartla  Tirsriniea. 

826  StUlingia  Ugrnstrina. 

827  StUlingia  sebifera.. Q  Tallow  tree. 

285  Styrax  ameiicana A 

284  Styrax  grandiflora A 

41  Swietenia  mahogani G  Mahogany. 

295  Syriaga  persiea Persian  lilac. 

294  Syringa  ralgaris... Lilac. 

208  Symphoricarpng  racemosiu.. Bnowberry. 

209  Symplioricarpas  Tilgaris... Coraiberry. 

288  Symplooos  tinctoria Horse  sugar. 

51  Stryphonla  integrifolia. 

497  Taxus  canadensiB... A  American  yew. 

498  Taxns  oeeideatalis. P  Western  yew. 

486  Taxodiam  dittyohiaiii.. Cypress. 

290  Teeoma  radioans. Trumpet  creeper. 

200  Terminalla  catappa.. Q  Indian  almond. 

814  Tetrantiiera  geaiealata. Pondspic^. 

492  Thifja  glgantea P  Gigantic  arboryit«. 

491  Thi^a  oocideataliB Arborvitae. 

19  TiUa  anerioaaa.. Linden,  or  baaswood. 

20  TiUa  heterophylla White  linden. 

499  Torreya  taxifolia A  Yew-leaved  Tor. 

882  Ulmns  alata. Wahoo  or  winged  elm. 

880  Ulmu  americana.. White.elm. 

829  Ulmns  ftilra Slippery  elm. 

888  Ulmafl  opaca Opaque-leaTad  elm. 

881  Ulmmt  raoemMa ..,.« P  Oork  tlm. 
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269  Umbelliilaria  califonilca P 

241  Taociniiun  arboreun Farkleberrj. 

287  Taocininm  canadense  ^ Canada  blueberry. 

240  Taceiniiim  eoiTnibogiim Swamp  blueberry. 

242  Taeeiniiim  stomineiun Deerberry. 

289  Taociniiim  tenelliun G  Soutbem  blueberry. 

288  Tnoeiliiiim  Tacillans Pale  blueberry. 

227  Ylburiiiim  aeerifolimn Dockmackie. 

224  Tibamiiiii  dentatnm Arrow-wood. 

220  Tibnmiuii  lentagro Sheepberry. 

229  Tibnmam  lanf anoides Hobble-busb. 

228  Ylbnmiim  nudiim White  rod. 

226  Yibnmiim  molle Soft  arrow-wood. 

222  Ylbamiim  oboTatnm. 

228  Ylbiiniiim  opnlns.. Cranberry  tree. 

221  Yibnniiim  pmnifolliuii Black  haw. 

226  Yibnrnnm  pabescens Downy  arrow-wood- 

68  YitiB  nstlTaUs Summer  grape. 

64  YitiB  oordifolia Frost  grape. 

62  Yitis  labnuca Fox  grape. 

67  YitIs  indlTisa. 

66  YitiB  riparUu 

66  YitiB  Tnlplna Muscadine. 

108  Wistaria  finteBeeaB. 

208  Ximenla  americana Mounuin  plum. 

26  ZanthoxyliunanerieaiiiiDi.. Toothache  tree. 

26  Zantiioxyliun  caroltalamim Prickly  ash. 

28  ZaDthoxylmii  floridamim Florida  satuwood. 

29  ZaBtiioxyliim  Jnglaiidifolliun. 

27  Zaatiioxjliim  pterota BasUrd  ironwood. 
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Harrison  and  Crawford  Counties, 


INDIANA,    1878. 


By  JOHN  COLLETT,  A.  M. 


Prop.  E.  T.  Cox, 

State  Geologist: 

Sir  : — I  have  the  honor  herewith  to  hand  you  my  report 
on  the  geology  of  Harrison  and  Crawford  connties. 

I  take  pleasure  in  renewing  my  assurances  of  high  regard 
and  tendering  my  cordial  thanks  for  information^  assistance 
and  kindest  courtesy.  Trusting  in  an  unwavering  continu- 
ance of  the  same^  I  remain, 

Yours  very  truly, 

John  Collbtt. 
Indianapolis,  31st  December,  1878. 
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HARRISON  COUNTY. 

Harrison  is  one  of  the  extreme  southern  counties  of  the 
State  of  Indiana.  It  contains  four  hundred  and  seventy- 
eight  square  miles,  and  is  bounded  north  by  Washington, 
east  by  Floyd  county  and  Ohio  river,  south  by  Ohio  river, 
and  west  by  Ohio  river  and  Crawford  county.  In  each  case 
the  Ohio  river  is,  as  well,  the  southern  boundary  of  the 
State,  and  separates  it  from  the  State  of  Kentucky. 

Harrison  county  was  organized  in  1808.  Corydon,  the 
seat  of  justice,  is  one  hundred  and  twenty  miles  south  of 
Indianapolis.  It  is  pleasantly  situated  in  a  picturesque 
valley  at  the  junction  of  Big  and  Little  Indian  creeks. 

A  synclinal  axis  in  the  underlying  rocks,  a  little  north 
of  Ohio  river,  helps  in  giving  general  direction  to  that 
stream.  The  smaller  creeks  and  streams,  of  comparatively 
recent  age,  when  they  depart  from  lines  of  erosion  during 
or  prior  to  the  Glacial  epoch,  follow  a  westerly  or  south- 
westerly direction — the  general  dip  of  the  rocka 

The  principal  streams,  besides  Ohio  river,  which,  in  a 
great  arc  of  a  circle,  forms  the  southeast,  south  and  south- 
west boundaries,  are  Blue  river,  forming  the  general  divid- 
ing line  between  Harrison  and  Crawford  counties;  Big 
Indian,  Little  Indian,  Buck  and  Mosquito  creeks.  These 
are  usually  reliable  streams,  and  form  much  reliable  mill 
power.  These  streams  pass  through  narrow  valleys  or 
canon-like  gorges,  at  a  depth  of  three  hundred  to  four  hun- 
dred feet  below  the  highest  hilltops,  and  from  one  hundred 
and  twenty-five  to  one  hundred  and  fifty  feet  below  the 
level  of  the  "barrens"  or  valley  plateaus. 

Of  equal  or  greater  importance  is  the  subterranean  drain- 
age. Perhaps  no  part  of  the  world  exhibits  this  featnre  so 
significantly.    The  rocky  sabstratum  of  the  county  b,  as  a 
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rule^  limeBtone.  The  surface  is  a  porous  mass  of  flints^ 
geodes^  siliceous  fossils  and  fragments  of  quartz^  the  insol- 
uble remains  of  this  limestone  dissolved  and  eroded  by 
atmospheric  agencies.  The  rain-fall  is  absorbed  by  this 
mass  as  if  by  a  sponge^  and  quickly  conducted  to  sink- 
holes and  ever-enlarging  crevices  to  underground  canals 
or  ducts-  The  result  is  a  subterranean  system  of  rivers, 
creeks  and  brooks,  which  flow  along  in  midnight  darkness, 
peopled  with  a  peculiar  fauna — fishes,  crayfishes,  worms  and 
beetles,  in  which  the  organs  of  vision,  unused  for  genera- 
tions and  ages,  are  obsolete.  A  world  of  night  for  the  use 
of  sightless  life. 

This  peculiar  system,  and  its  depth  below  the  surface, 
renders  the  supply  of  water  from  wells  uncertain,  and  resi- 
dences, churches  and  school-houses  are  usually  supplied 
with  cisterns  for  securing  rainwater  for  culinary  and  drink- 
ing purposes.  At  many  points  the  prevailing  good  health 
may  be  attributed  to  the  use  of  pure  rainwater.  Another 
remarkable  efFect  of  this  drainage  is  observed  in  many  elec- 
trical phenomena,  seemingly  contrary  to  the  well-known 
laws  of  electricity.  Lightning  rarely  or  never  strikes  on 
the  hills  or  table-lands,  but  generally  or  always  in  deep 
valleys,  and  often  in  basin-shaped  sink-holes,  from  two  hun- 
dred to  four  hundred  feet  below  the  high  hills  immediately 
adjoining  or  contiguous.  Dry,  porous  earth,  filled  with  air, 
is  a  poor  conductor.  Such  is  the  condition  of  areas  under- 
run  by  rivers  and  streams.  The  electricity  seeks  the  short- 
est line  to  a  good  conductor  by  passing  through  the  humid 
air  to  one  of  the  underground  water-courses. 

The  water- fall  in  the  northwest  part  of  the  county,  afi«r 
a  hidden  course  of  eight  or  ten  miles,  makes  its  appear- 
ance as  a  river  at  Harrison  springs,  six  miles  northwest 
of  Corydon.  Similar  phenomena  of  remarkable  interest 
were  observed  at  the  foot  of  Walnut  valley  in  the  "Blue 
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spouter,"  in  the  "Stygean^^  river,  near  the  mouth  of  Big 
Blue  river,  at  Big  Jilue  spring,  near  Amsterdam,  and  at 
Boone's  mill  cave  spring,  west  of  Laoonia. 

BECENT  GEOLOGY. 

Recent  geology  comprises  that  succession  of  changes  in 
the  earth's  surface  which  have  occurred  since  the  formation 
of  the  rock-beds  in  the  bottom  of  the  ocean,  and  their 
elevation  above  the  surface  of  that  sea.  The  term  receTtt, 
then,  is  relative  in  its  meaning.  Although  the  term,  by  i% 
phenomena,  requires  a  very  long  period  of  time,  variously 
estimated  from  thousands  to  millions  of  years,  it  is  but  a 
point  or  paragraph  in  the  long,  long  years  necessary  for  the 
preparation  and  elevation  of  the  underlying  rocks. 

Alluvium. — The  alluvial  "bottoms"  or  valleys  along  the 
banks  of  the  rivers  and  streams  are  due  to  causes  now  in 
action.  Detritus,  derived  from  wear  and  tear  of  rocks  and 
their  disintegration  by  atmospheric  agencies,  is  seized  by 
each  brooklet  and  rainy  day  wash,  hurried  along  by  brook 
and  river  and  by  flood-tide  deposited  along  or  upon  its 
banks.  By  a  slow  current,  and  at  eddies,  a  close,  impervi- 
ous clay  is  deposited ;  but  a  stronger  current  carries  in  its 
bosom  sand  and  vegetable  matter,  which,  intermixed  with 
clay,  forms  that  loamy  soil  characteristic  of  our  streams, 
and  famous  for  the  production  of  fine  crops  of  cereals,  veg- 
etables, fruits,  etc.  The  "bottoms"  of  this  county  are  of 
the  best,  and  continually  enriched  by  the  annual  overflow, 
are,  after  a  continuous  cultivation  for  nearly  one  hundred 
years,  without  manure,  well  remunerative  to  the  careful  hus- 
bandman. 

Lacustral  Epoch. — This  epoch  succeeds  in  age  the  one 
above  described.  During  the  great  ice  age — next  men- 
tioned— the  drainage  of  the  great  valley  of  this  continent 
was  from  north  to  south.     Northern  areas  were  at  an  eleva- 
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tion  of  several  hundred  feet  above  their  present  level^  rela- 
tive to  the  ocean  surface,  and  at  the  same  time  at  a  much 
greater  elevation  than  now  above  areas  to  the  south,  caus- 
ing a  rapid  flow  in  that  direction.  At  about  the  close  of 
the  Glacial  epoch,  a  slow  oscillation  of  the  crust  of  the 
earth  occurred.  The  region  of  the  great  lakes,  parts  of 
Indiana,  Illinois  and  Missouri,  etc.,  were  slowly  and  con- 
tinuously depressed,  at  a  rate  so  much  greater  than  the 
southern  parts  of  the  country,  that  it  worked  a  practical 
obstruction  in  the  outlet  of  the  water-shed. 

A  great  fresh  water  sea  resulted,  at  one  time  covering  the 
greater  part  of  the  interior  of  the  continent,  connected  with 
outlying  lakes  by  channels  and  valleys  eroded  during  the 
preceding  period,  driven  by  the  wind,  but  otherwise  cur- 
rentless  rivers  or  bodies  of  water.  Along  the  shores  some- 
what coarse  sands  were  tossed  by  the  waves,  while  along  the 
shallow  bottom  fine,  impalpable  sand  and  clay  were  depos- 
ited. As  will  be  seen  by  referring  to  preceding  reports, 
the  animals  found  in  this  Loess  or  lacustral  deposit  indicate 
that  a  warm,  subtropical  climate  prevailed.  The  Loess 
always  overlies  glacial  deposits  or  boulder  clay,  proving 
that  it  was  subsequent  to  that  epoch.  The  resulting  soil  is 
apparently  a  yellowish  clay,  but  is  almost  wholly  siliceous^ 
and  when  dry  or  worn  by  cultivation,  is  a  dull  ash-gray. 
Remainders  of  the  flora  of  that  age  and  climate  survive  to 
this  day,  and  afford  an  almost  sure  indication  of  the  Loess 
soil,  as  Persimmon  (diospyros),  Sweet  Gum  (styraciflua), 
etc.,  etc.,  while  the  red-gilled  lizard  and  cotton-month 
snake,  still  tell  of  perennial  warmth.  Good  examples  of 
the  Loess  beds  are  seen  on  the  road  from  Corydon  to  Leav- 
enworth, west  of  Keller's  hill,  and  from  Palmyra  to  Brad- 
ford, in  the  northeastern  part  of  the  county.  The  original 
deposit  was  thin,  varying  from  a  few  inches  to  about  five 
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feet  in  thickness.  Over  a  great  part  of  the  county  it  has 
been  removed  by  rainfall^  or  so  distributed  as  to  be  scarcely 
recognizable. 

Glacial  Epoch, — The  Glacial  epoch  is  the  next  important 
phenomena  in  the  earth's  existence.  Its  date  is  variously 
estimated  by  physicists.  From  astronomical  data,  but  of 
uncertain  value,  its  beginning  is  fixed  at  from  500,000  to 
700,000  years  ago.  By  other  calculations,  which  seem 
somewhat  more  reliable,  this  epoch  is  referred  to  a  period 
commencing  225,000  years  slhce,  and  ending  not  less  than 
175,000  years  ago.  In  all  their  estimates  there  may  be  a 
considerable  margin  for  error. 

The  main  facts  in  the  glacial  theory  are  unquestionable. 
An  arctic  climate  prevailed  throughout  North  America.  A 
great  sheet  or^iver  of  ice,  propelled  by  surface  inclination, 
but  more  by  the  expansion  of  a  long  line  of  freezing  or 
congealed  water,  invaded,  and  in  a  great  degree  covered, 
the  basin  of  the  northern  lakes,  and  extended  south  to 
about  the  thirty-ninth  degree  of  latitude.  There  are  few  or 
no  evidences  of  glacial  action  south  of  this  line,  although 
there  are  abundant  proofs  that  bergs  and  broken  masses  of 
ice  floated  after  the  vernal  equinox  and  during  the  short 
arctic  summers,  bearing  with  them  boulders,  gravel,  clays 
and  other  remains  imported  from  their  northern  home. 
Stranded  or  lodged  along  this  line,  the  glacier  melted  and 
sent  great  sluice-like  rivers,  increased  by  the  excessive  pre- 
cipitation incident  to  a  cold  climate,  in  a  southerly  direc- 
tion. At  first  they  would  seek  to  follow  pre-glacial  river 
channels,  but  as  these  were  constantly  modified,  changed 
or  obstructed  by  the  propulsion  of  boulder  clay  and  sand 
before  the  glacier's  breast,  these  sluices  were  erratic  and 
variable  in  their  courses,  wandering,  at  different  periods, 
over  nearly  the  entire  surface  of  our  State,  and  finally,  as 
the   ice   slowly  retired  under  the  influence  of  a  warmer 


HARRISON   COUNTY.  297 

climate^  they  became  more  fixed  in  their  channels^  either 
in  geological  synclinal  axes  or  along  the  outcrop  of  soft 
rocks  or  those  most  liable  to  disintegrating  effects  of  the 
elements.  The  tangible  evidences  of  the  glacial  age  are 
limited  to  small  detached  beds  of  blue  clay,  with  pebbles 
of  northern  origin,  and  to  the  transported  boulders  and 
pebbles  found  along  Ohio  and  Blue  rivers;  but  of  more 
importance  than  these  are  the  waterless  channels  and  cuts 
hewn  out  of  the  Chester  sandstone  in  the  west  and  south- 
western parts  of  the  county,  at  an  elevation  of  seventy  to 
ninety  feet  above  the  beds  of  existing  streams.  Notable 
instances  may  be  seen  in  an  old  channel  around  the  east 
base  of  Greenbrier  mountain,  near  Wyandotte  cave,  and  in 
the  notches  cut  in  the  Kentucky  hills  south  of  the  Ohio, 
by  Blue  river.  Potato,  Indian  and  Buck  creeks. 

Pre-gladal  Age. — This  may  perhaps  be  classified  as  a 
novel  subject  in  geological  science.  But  little  opportunity 
has  been  presented  of  studying  this  period,  and  I  iiave  seen 
nothing  written  upon  it.  According  to  the  theory  of  all 
geologists,  the  sub-carboniferous  rocks  of  this  county  were 
elevated  above  the  level  of  the  sea  soon  after  the  beginning 
of  the  Permo-carboniferous  period ;  while  a  majority,  espe- 
cially those  who  adhere  to  the  commonly  received  swamp 
theory,  with  its  impossible  paradoxical  alternate  elevation 
and  depression  of  the  coal-measure  basin,  are  sure  that  the 
whole  of  this  county  had  emerged  from  its  ocean  birth- 
place (origin)  at  the  beginning  of  the  Coal-Measure  epoch. 
In  either  case,  a  great  hiatus  occurs  in  nature's  record  and 
chronology.  The  ages  and  cycles  of  ages  in  which  the 
Permian^  Cretaceous  and  Tertiary  seas  came  into  existence, 
culminated  with  their  wondrous  life,  and  passed  away, 
building  up  great  depths  of  solid  rock,  offer,  in  this  region, 
a  record  so  scanty  as  to  unveil  but  little  of  their  story. 
The  vegetal  and  animal  life  of  these  seas  prove  conclu- 
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sively  that  a  tropical  climate  prevailed  in  adjoining  regions. 
Many  of  these  graniverous  animals  and  birds  were  of  regal 
size  and  strength,  requiring  abundant  food.  The  small 
development  of  brain  capacity  shows  clearly  that  their 
methods  of  existence  were  easy,  and  food  attainable  with- 
out strife  or  effort.  We  must  conclude  that  somewhat  simi- 
lar aerial  conditions  existed  here  during  this  period. 

From  analogy,  unqualified  developments  elsewhere,  and 
abundant  facts  easily  seen,  this  region,  upon  its  emergence 
above  the  sea,  was  a  great  level  plain,  sloping  gently  to  the 
west.  Approaching  Corydon  from  the  eastern  boundary  of 
the  county,  a  great  valley  is  discerned — a  nearly  level  plain 
— now  traversed  by  many  streams,  with  deep,  canon-like 
beds,  but  of  recent  origin,  traversing  the  county  from  north 
to  south.  It  is  eight  to  fifteen  miles  wide,  and  from  two 
hundred  to  three  hundred  feet  deep.  The  eastern  bluff  is 
the  Knob  sandstone  of  Floyd  county,  and  the  western  the 
Chester  hills  in  the  western  part  of  the  county,  along  Blue 
river.  A  fine  view,  embracing  a  large  part  of  this  valley, 
can  be  had  at  a  single  glance  from  the  top  of  Pilot  knob, 
adjoining  Corydon  on  the  south.  Words  can  hardly  express 
the  gratification  experienced  on  ascending  this  point,  as  the 
veil  faded  away  which  had  mystified  so  many  other  visitors 
and  students,  disclosing  that  long  vision  in  the  history  of 
the  past.  A  succession  of  such  sharp,  conical  '^knobs''  or 
peaks  are  seen  to  the  northwest,  and  continue  to  occur 
beyond  the  northern  boundary  of  the  county,  followed  by 
a  similar  succession  to  the  south-southeast. 

The  great  valley  locally  known  as  "the  barrens^'  is  a 
nearly  level  plain.  In  a  wild  state  when  visited  by  the 
Boones  and  other  hunter  pioneers,  it  was  nearly  a  typical 
prairie,  exhibiting  a  few  knarled  and  scotched  shrubs  or 
**  stools,''  and  covered  with  a  luxuriant  growth  of  tall  prai- 
rie grass,  herbs  and  vines.    These  were  burned  after  each 
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antumnal  frost,  preventing  the  growth  of  trees  and  perma- 
nent vegetation.  The  soil  is  a  silicious  clay.  The  subsoil 
a  confused,  irregular,  disjointed  mass  of  flints,  quartz  and 
geodes,  from  ten  to  forty  feet  in  depth — in  some  places 
approaching  or  covering  the  surface  as  to  prove  an  obstacle 
to  pleasant  agriculture,  and  at  a  few  points  in  such  extreme 
development  as  to  require  their  removal  and  use  in  build- 
ing fences,  houses,  eto.  This  rubbish  is  not  in  natural 
''place,''  and  no  such  beds  occur  in  this  local  geological 
formation,  or  any  other.  They  are  not  imported  by  water 
or  ice;  their  origin  is  local.  Looking  for  their  source,  we 
see  in  the  clifiy  outlines  of  adjoining  hills  that  the  material 
of  this  debris  is  scattered  in  thin  layers,  one  to  fourteen 
inches  in  thickness,  throughout  the  beds  of  St.  Louis  lime- 
stone, the  place  of  which  is  occupied  by  this  valley.  Judg- 
ing from  the  isolated  sections  visible  then,  these  layers, 
gathered  from  two  hundred  feet  of  St.  Louis  rocks,  would 
just  about  equal  the  amount  of  the  remains  here  left. 

We  can  but  conclude  that  water,  charged  with  carbonic 
acid,  dissolved  and  totally  removed  in  a  state  of  solution 
the  whole  of  this  limestone,  rejecting  the  insoluble  siliceous 
material  found  remaining.  This  solution  is  natural,  and 
does  not  require  the  erroneous  theory  of  volcanic  heat  or 
upheaval.  If  the  water  which  caused  this  removal  was 
simply  confined  rainfall,  and  without  motion,  evaporation 
would  have  developed  great  beds  of  calcic  tufii.  Such 
beds  do  not  exist.  Theoretically,  we  may  infer  that  a  body 
of  flowing  water  assisted.  This  is  made  certain  by  the  fact 
that,  on  ascending  Pilot  knob  and  similar  eminences  near 
the  level  of  the  ancient  table-land,  the  extreme  summits 
still  exhibit  well-rounded  gravel  and  more  angular  coarse 
sand.  These  can  only  result  from  water  in  motion,  and 
flowing  with  considerable  rapidity — say  two  to  four  miles 
an   hour.     The   northern   and   northwestern   sides  of  the 
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hills  and  knobs^  as  a  rule,  are  precipitous,  as  if  roughly 
beaten  by  a  current,  while  in  every  case  a  pronounced  talus 
stretches  out  to  the  south-southeastwardly.  All  these  defi- 
nitely assert  the  existence  of  a  pre-glacial  river  of  great 
volume,  flowing  with  some  current,  probably  slow,  to  the 
southeast.  This  valley,  followed  to  the  south,  at  present 
shows  little  or  no  fall  in  that  direction;  but,  with  due 
allowance  for  the  more  rapid  subsidence  of  northern  areas, 
it  is  at  once  apparent  that  in  the  long  past  there  was  a 
time  when  this,  as  well  as  other  rivers  of  Indiana  and 
the  northwest,  which  once  flowed  to  the  south,  could  and 
would  be  obstructed,  and  be  compelled  to  find  new  outlets 
of  discharges. 

Ignoring  the  bed  of  the  recent  Ohio  river,  this  valley 
crosses  that  stream  between  Brandenburg  and  Westport,  at 
an  elevation  of  two  hundred  and  fifty  to  three  hundred  feet 
above  low  water,  passed  by  a  wide  channel,  now  silted  up 
near  Elizabethtown,  Ky.,  into  the  beautiful  Nolin  valley,  and 
that  of  Nolin  creek  to  Green  river,  accounting  for  the  unu- 
sual bottoms  of  the  latter,  thus  finally  reaching  the  present 
Ohio  river  near  Newburg.  Below  this  point  of  junction, 
as  well  as  above  New  Albany,  the  Ohio  valley  is  from  one 
to  five  miles  wide,  with  well-rounded,  gently-sloping  blufls, 
as  naturally  occurs  by  exposure  to  the  elements  a  very  great 
length  of  time.  Between  these  points,  along  the  southern 
line  of  Harrison,  Crawford  and  Perry  counties,  the  bot- 
toms, exclusive  of  the  river  itself,  range  from  nothing  to  a 
quarter  of  a  mile  in  width,  while  the  bluffs,  from  two  hun- 
dred to  five  hundred  feet  in  hight,  boldly  approach  the 
water^s  edge ;  as  a  rule  precipitous  or  very  steeply  inclined, 
and  formed  of  limestone,  which,  by  action  of  the  atmos- 
phere, is  quickly  sloped  or  rounded.  They  very  strongly 
indicate  the  recent  origin  of  the  present  Ohio  river.     On 
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the  other  hand,  the  well-rounded  and  gently-sloping  bluffs 
of  the  supposed  Pre-glacial  valley  as  strongly  demonstrate 
the  extreme  antiquity  of  this  phenomenon. 

The  more  deeply  eroded  Glacial  of  Post-glacial  valley 
of  Silver  creek,  which  gives  easy  access  to  the  Indianapolis 
and  Jeffersonville  railroad  to  the  deep  Ohio  valley  opposite 
Louisville,  and  its  tributaries,  in  all  eases,  cuts  or  crosses 
the  more  ancient  predecessor  of  Pre-glacial  age,  and  the 
extreme  depth  of  erosion  beneath  the  city  of  Louisville  of 
one  hundred  and  seventy-five  feet  below  the  present  bed 
rock  of  the  falls  of  the  Ohio,  sho^  conclusively  a  great 
change  in  conditions,  if  not  probable  oscillation,  in  the 
level  of  the  earth's  crust. 

This  subject  merits  extended  study,  and  is  here  thus 
curtly  mentioned  for  the  purpose  of  inviting  such  atten- 
tion and  investigation  as  will  demonstrate  the  theory  here 
set  up,  or  otherwise  account  for  the  facts  noted. 

Grassy,  Brushy,  Hancock  and  Ripperden  valleys  may 
possibly  date  back  to  this  age.  They  are  valley-like 
depressions,  ranging  from  three  to  ten  square  miles  in 
extent,  from  two  hundred  to  four  hundred  feet  below  the 
adjacent  ridge  lands;  immense  basins  without  visible  out- 
let streams,  with  walls  of  living  limestone,  yet  well  sloped 
and  gently  rounded  by  the  healing  hand  of  nature.  They 
were  the  caverns  of ''an  early  age,  hollowed  by  underground 
rivers  until,  as  has  sometimes  been  known,  the  roof  has 
fallen  in,  and  the  calcareous  debrUj  removed  by  ages  of 
rainfall,  discharged  by  still  lower  cavernous  conduits. 

The  Flat  woods,  from  north  to  south,  along  the  eastern 
side  of  the  great  valley,  is  a  marked  feature  in  the  recent 
geology  of  this  district.  The  soil,  when  unmodified  by 
modern  action,  is  dark  and  mucky,  like  the  northern  prai- 
ries, underlaid  with  yellow  and  white  clay,  with  partings  of 
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sand  and  rounded,  water-worn  gravel.  While  possibly  of 
lacustral  origin,  it  may  probably  be  referred  to  the  flood 
plain  of  the  river  of  the  ancient  vall^. 

The  beds  of  glass  sand  and  kaolin  marked  on  the  map 
seem  directly  connected  or  caused  by  the  agency  which 
spread  out  this  alluvial  deposit,  and  similar  beds  on  its 
continuation  in  Nolin  valley  in  Kentucky. 

GENERAL  DESCRIPTION. 

Details  gathered  from  isolated  localities,  grouped  to- 
gether, give  the  following 

CONNECTED  SECTION. 
QUATERNARY  ▲«]{. 

PrueiU  Epoch. 

rt        »-t.     In. 

RWer  and  creek  ftlluTium 2    to  206    00 

Lacustral  Epoch. 

Ft.         Ft.    In. 

Loew , 0    to      5    00 

OLACIAL  PERIOD, 

Qlaeiai  Epoch, 

Ft.         Ft.    In. 

Soft  white  and  blue  cUys 0    to      7    00 

Fine  pebbles  and  sand  ....4 0    to      2    00 

PRE-GLACIAL   EPOCH. 

Ft.  Ft.     In. 

Alluvial  flood  plains 0    to    18    00 

Local  insoluble  residuum  oi  flints,  geodes,  etc..      0    to    35    00 

CARBONIFEROUS     AGS. 

CocJrMtasuTt  Period, 

Ft.         Ft.    Id. 

Conglomerate  sand  rock 0    to    19    00 

PlaceofcoalA 0    to      0    02 

Coarse,  irregular  bituminous  shale 8    to      5    00 
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SUB-CARBOKIFEBOUS  PERIOD. 

Cheater  Orcup, 

Ft  Ft.  In. 

Kaskaskia  limestone 5  to    20  00 

Chester  Bandetone 35  to    70  00 

Thio-bedded  lithographic  limestone 40  to    20  00 

Carbonaceous  shale  (coal  bone) 1  to      0  00 

St.  Louis  Chrcup, 

Ft.  Ft.  In. 

Gray  or  blue  (sometimes  argillaceous)  lime- 
stone, with  massive  buff  layers 20  to    25  00 

Argillaceous  limestone,  flint  balls  and  partings.  15  to    25  00 

Oolitic  beds 0  to    15  00 

Argillaceous  limestone   with  balls  and    flint 

partings 50  to    40  00 

Brown  cherty  limestone  with  clay  beds 30  to    50  00 

Heayy- bedded  gray  limestone 20  to    25  00 

Gray   limestone   with  clay  partings   (sharks' 

teeth  bed) 26  to    30  00 

Keokuk  Oroup. 

Ft.  Ft.  In. 

Gray  or  brown  limestone 8  to    22  00 

Buff  argillite,  with  small  geodes 16  to    14  00 

Encrinital  limestone  and  geodes 4  to    12  06 

Blue  and  gray  banded  shales,  somewhat  calca- 

4  to    18  00 


reous 


'V 


Buff  argillaceous  limestone,  with  Burlington 

fossils 6    to  4  00 

Blue  gray  calcareous  shales 20    to  5  06 

Knobttone  Group, 

Ft  Ft  In. 
Ferruginous  sandstone  and  shales,  with  beds  of 

shaly  argillite 150    to  125  00 

Heavy  sandstones  and  siliceous  shales 200    to  135  00 

Blue  pyritous  shales,  with  clay  iron  stones 175    to  150  00 

Argillaceous  impure  limestone 2    to  6  00 

DEVONIAN     AGE. 

HamiUon  Oroup, 

Ft  la. 

Bla«k  slate  in  bores.... 110  00 

Gray  and  black  hydraulic  limestone- ., 80  00 

Siliceous  limestone ; .*. 22  00 
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8ILUBIAN     A«E. 

TJ-pper  Silurian. 

Ft,    In. 

Niagara  and  Clinton  limestone  in  bore  at  Corjdon  90    00 

Lower  Silurian — Oincinnati  Chroup. 
Limestone  and  shale  in  Corjdon  bore 267    00 

PALEOZOIC  GEOLOGY. 

The  order  of  succession  and  average  thickness  of  the 
rocky  formations  of  this  county  are  given  in  the  foregoing 
Connected  Section.  The  rocks  of  each  group  vary  so  con- 
stantly in  character,  thickness  of  special  layers  and  compo- 
nents^ that  it  would  be  difficult,  if  not  impossible,  to  surely 
determine  them  by  stratigraphic  study.  Each  age  is,  how- 
ever, represented  or  indicated  by  a  peculiar  suite  of  fossils, 
according  to  the  different  conditions  of  the  ocean  bed  in 
which  the  rocks  were  formed.  By  the  fossils — known  words 
interpreting  the  book  of  nature — the  records  are  read  and 
the  horizon  of  the  rocks  determined ;  henco  the  importance 
of  the  extended  list  of  fossils  hereiaafter  given. 

00AL-MEASURE& 

Commencing  with  the  highest  and  most  recent  rocky 
deposit  in  the  western  side  of  the  county,  we  find  there  beds 
of  bituminous  or  pyritous  shales  marking  the  place  of  coal 
A,  the  lowest  coal  seam  in  this  State,  capped  by  a  few  feet 
of  Conglomerate  Sandrock,  named  ^^  Millstone  Grit"  by  the 
English  geologists.  It  is  so  near  the  rim  of  the  basin  that, 
as  is  always  the  case,  it  is  here  barren — without  coal.  This 
horizon  is  remarkable  for  the  abundance  of  well-preserved 
stems  and  fruit?  characteristic  of  the  Coal-measures.  No 
other  point  visited  in  this  State  offers  a  more  interersting 
iiudy  than  KelUr's  hill,  southwest  of  Corydon,  and  thence 
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westerly  to  Bine  river.  It  is^  perhaps,  unneoessarj  to  say 
that  no  workable  seams  of  coal  exist  in  this  county,  and 
search  in  that  direction  will  prove  fruitless^ 

CHE8TEB  GROUP. 

The  upper  member  of  this  group  is  a  dark  blue  or  gray 
limestone^  somewhat  variable  in  color  and  character.  Its 
surfitce  conformed  to  the  uneven  bed  of  the  ocean,  in  which 
it  was  deposited,  and  indicates  by  wave-like  inequalities  the 
deep  sea  currents  which  inaugurated  the  age  of  coal,  bring- 
ing with  it  from  some  rocky  shore  the  overlying  coarse 
sands  and  pebbles  of  the  Conglomerate. 

The  fossils  are  generally  Subrcarboniferous,  as  pentre- 
mites,  Corals,  bryozoans,  crinoids,  etc.,  although  a  few  Coal- 
measure  fossils  give  promise  of  the  coming  life. 

Next  in  succession  below  this  are  the  beds  of  siliceous 
shales  and  shaly  sandstones  passing  into  ledges  of  massive 
sandstone  and  grit  stones.  At  such  localities  the  stone  is  of 
excellent  quality.  Blocks  of  any  usable  size  may  be  easily 
split  or  squarely  broken.  The  grit  stones  have  proved  equal 
to  the  best,  under  the  severest  test.  The  few  fossils  are,  as 
a  rule,  strictly  of  the  Coal-measures.  Thin-bedded,  argilla- 
ceous limestones  succeed  at  many  points,  having  the  appear- 
ance of  lithographic  stone,  and  were  it  not  for  small  inequal- 
ities and  ''glass  seams ^'  it  would  prove  of  great  value.  No 
bed  sufficiently  perfect  was  seen  to  promise  great  value,  but 
it  is  possible,  if  not  probable,  that  a  good  bed  may  be  dis- 
covered. A  pretty  constant  feature  near  the  base  of  this 
stone  is  a  thin  parting  of  black  slaty  ''  coal  bone.''  As  no 
fossils  have  been  observed  within  several  feet  above  and 
below  this  parting,  it  has  been  adopted  as  an  easily  observed 
line  between  the  Chester  and  St.  Louis  groups,  although 
more  favored  observers  may  hereafter  discover  that  it  is  not 
absolutely  correct  from  a  palseontological  standpoint.  The 
20— Obo.  Be  port. 
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Chester  rocks  build  up  the  hills  and  wall  the  valleys  in  the 
western  and  southwestern  parts  of  the  county,  and  are  the 
surface  rock  of  this  region,  with  the  exception  of  the  small 
area  of  Coal-measure  rocks  before  mentioned. 

ST.  LOUIS  GROUP. 

The  rocks  of  this  group  are  principally  limestones,  more 
or  less  argillaceous,  with  beds  of  clay  between  the  strata, 
containing  flint-balls,  geodes,  etc.  These  materials  indicate 
the  deposits  of  a  quiet  sea,  traversed  by  gentle  currents  with 
water  of  such  purity  as  to  allow  the  life  of  animals  which 
can  not  survive  an  addition  of  impurity  or  earthy  matter. 
The  argillaceous  beds  show  that  the  conditions  were  not 
favorable  to  their  life,  and  but  few  fossils  are  found  in  them 

At  intervals  throughout  this  group,  trough-like  depres- 
sions or  synclinal  axes  are  found  perpendicular  to  or  at  a 
marked  angle  with  the  rim  of  the  basin,  in  which  shells 
and  calcareous  remains  of  the  many  animals  which  flour- 
ished in  this  age  were  carried  by  the  gentle  currents  which 
flowed  from  north  to  south  along  the  shore  line  or  rim  of 
the  basin.  These  remains,  coarsely  broken,  ground  together 
by  the  ever-restless  waves  of  the  sea,  became  cemented  to- 
gether by  pressure  and  chemical  action,  and  form  the  com- 
mon limestone  for  burning  and  for  rough  masonry.  When 
the  comminution  was  more  perfect,  the  remains  were  reduced 
to  fine  powder,  and  a  considerable  amount  of  lime  was  dis- 
solved and  held  in  solution ;  the  product  is  the  fine-grained 
quarry  limestone  so  well  and  favorably  known  over  Owen, 
Monroe,  Lawrence  and  Washington  counties,  and  at  Breck- 
eriridge  in  Harrison  county.  But  at  extended  periods  the 
ocean  currents  were  of  such  power  that  large  amounts  of 
lime  so  held  in  solution  were  borne  along  to  the  south  until, 
in  still  stations  or  by  chemical  action,  the  lime  was  depos- 
ited, almost  chemically  pure,  in  the  shape  of  myriads  of 
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minute  concretionary  balls,  so  minute  as  to  resemble  the 
delicate  roe  of  a  fish.  These  little  spheres,  closely  com- 
pacted and  cemented  with  calcareous  matter,  form  the 
&mous  ''white  oolitic^'  stone,  so  grandly  represented  in 
this  county.  Its  qualities  and  characteristics  will  be  fur- 
ther considered  under  the  head  of  "economic  geology.** 
The  horizon  of  the  oolitic  seams  at  different  localities^ 
ranging  from  ten  to  seventy  feet  above  the  base  of  the 
group^  and  sometimes  deposited  in  thin  strata,  is  repeated 
two  or  more  times. 

The  flint  balls  are  at  localities  on  Indian  and  Buck 
creeks,  and  generally  in  the  southern  part  of  the  county 
in  great  abundance.  This  region  furnishes  a  solution  of 
the  vexed  question,  ''Where  and  how  did  the  Indiana 
make  their  arrow  and  spear  points,  knives,  awls,  spades^ 
etc.?"  The  quantity  is  unlimited.  A  stranger  will  soon 
have  his  attention  called  to  black,]  sphere-shaped  balls, 
from  one  inch,  or  less,  to  twenty  inches  in  diameter,  on 
almost  every  hillside.  He  will  soon  wonder  at  their  pecu- 
liar fracture,  when  exposed,  perpendicular  to  the  plane  of 
deposition,  although  somewhat  irregular.  Tested  with  a 
hammer,  it  will  soon  be  discovered  that,  although  easily 
broken,  the  cleavage  is  not  sufficiently  straight  and  in 
the  direction  of  the  blow  to  give  artistic  results.  The 
Indians,  from  facts  here  observed,  knew  the  law — that  it 
was  necessary  to  open  deep  trenches  to  the  unexposed  beds 
to  secure  such  specimens  as  might  be  chipped  into  useful 
shapes  by  the  dexterous  hand  of  the  professional  arrow- 
maker.  On  repeated  tests  it  was  found  that  flints,  fresh 
from  their  natural  beds  in  the  earth,  could  be  split,  even 
by  one  not  an  expert,  with  much  precision  into  such  angu- 
lar prisms  as  are  always  found  among^the  remains  of  these 
ancient  people.     Trenches  from  four  to  ten  feet  deep,  and 
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horn  x)iie  quarter  to  one  half  a  mile  in  extent,  indicate  the 
long,  patient  toil  of  these  people  in  search  of  this,  to  them, 
most  valuable  mineral. 

The  animal  life  of  this  age  was  varied  and  vigorous. 
Brachiopods  were  most  abundant;  crinoids  and  pentremites 
opened  and  closed  their  appendages  like  sensitive  buds  and 
branches  of  vegetation;  corals  wove  their  delicate  tracery 
)f  lace-work,  while  smaller  shells,  though  ranging  down  to 
oiicroscopic  size,  and  so  fragile  that  the  tenderest  wave 
would  crush  the  tiny  home  of  its  owner,  are  all  ornamented 
as  if  for  dress  parade  before  their  great  Creator. 

The  vertebrate  life  of  this  epoch  was  not  extensive.  A 
few  families  of  fishes,  mostly  sharks,  survive  from  the 
Devonian  age  of  war.  They  came  armed  with  buckler, 
stiff  spines  and  cutting  fangs,  ready  for  a  life  of  battle. 
Their  business  was  defense  or  destruction.  Riven  and 
broken  or  worn  teeth  tell  the  story  of  the  deadly  strug- 
gles of  these  descendants  of  a  warrior  race. 

This  group  is  sometimes  known  as  the  Cavernous  Lime- 
stone. It  is  well  known  that  water,  falling  through  the  air 
and  flowing  over  the  surface  of  the  earth,  absorbs  gases 
which  slowly  dissolve  the  solid  limestones.  Seeking  a 
lower  level,  it  finds  a  crevice,  and  passes,  drop  by  drop, 
to  deeper  strata,  enlarging  the  outlet.  This  process,  long 
continued,  forms  large,  funnel-shaped  basins  called  ^'sink 
holes,^'  which  are  a  constant  feature  wherever  the  rocks  of 
this  group  approach  the  surface.  These  sink  holes  gather 
the  surface  water,  sometimes  holding  it  in  ponds  and  lake- 
lets until,  in  passing  through  and  between  the  solid  lime- 
stones, a  small  outlet  is  first*  found,  which  is  constantly 
enlarged  by  the  process  above  mentioned  until,  by  the  lapse 
of  ages,  brooks  grow  to  creeks  and  creeks  to  rivers,  tun- 
neling their  tortuous  subterranean  way  for  miles,  absorbing 
nearly  all  the  surface  drainage.    The  flow,  as  a  rule,  is  on 
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the  line  of  dip*  When  lower  lines  of  drainage  are  founds 
the  upper  ones  are  abandoned^  and  partly  silted  up  or  ob- 
structed. Such  unused  channels  are  the  famous  caverns  of 
the  world,  including  Wyandotte,  Pitman  and  Borden's  oaves* 

In  the  course  of  time  much  or  all  the  evidences  of  the 
ancient  river  are  removed  or  covered  over.  Water  perco- 
lating through  '' sinks''  in  the  roof,  charged  with  lime  in 
solution,  hj  evaporation  deck  the  walls  and  roo&  with  a 
snowy  film  of  white  spar,  garnishing  every  projecting  point 
with  icy  pendants  grandly  beautiful  and  attractive. 

About  seventy  feet  above  the  base  of  the  St.  Louis  lime- 
stone occurs  a  dark  calcaro-bituminous  hydraulic  rock  of 
great  economical  importance.  It  exhibits  a  thickness  of 
thirty  to  forty  feet  in  the  extreme  southern  part  of  the 
county,  thinning  to  two  feet  near  Elizabeth  and  Bridgeport. 
It  will  be  more  fully  considered  in  local  details  and  eco- 
nomic geology. 

KEOKUK  GBOUP. 

The  Keokuk  rocks  outcrop  along  Ohio  river  and  tribu- 
taries in  the  eastern  part  of  the  county,  as  fiir  south  aa 
a  point  opposite  Bockhaven,  Kentucky,  and  in  the  deep 
valley  of  Little  Indian  creek  and  its  branches,  near  Lanes- 
ville.  The  thickness  of  the  beds  range  from  fifty  to  eighty 
feet.  They  consist  of  dark-gray  limestones,  weathering  . 
brown,  with  partings  or  divisions  from  a  few  inches  to  eight 
or  ten  feet  of  soapstone,  or  indurated  clay,  often  containing 
a  great  number  of  geodes.  The  limestone,  on  disintegra- 
tion, forms  a  ruddy,  ochreous  clay,,  so  colored  from  a 
quantity  of  iron  contained  in  the  stone,  and  which  is 
believed  by  Dawson  and  other  eminent  geologists  to  indi- 
cate either  a  near  shore  line  or  the  inflow  of  a  river  con- 
taining eartl^y  impurities.  The  geodes,  so  characteristic  of 
the  Keokuk  epoch,  are  round  balls  of  crystalline  quartz, 
with  mammillated  exterior,  but  white  within,  and  often 
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containing  crystals  of  spar  (calcite)  of  great^beauty.  Many, 
if  not  all,  these  geodes  owe  their  origin  to  the  remains  of 
animal  or  vegetable  matter,  which,  by  decay,  left  cavities  in 
their  matrix,  which  were  filled  with  water  having  silica  in 
solution.  On  evaporation  of  the  water  the  silica  was  crys- 
tallized, and  as  substances  expand  in  the  process  of  solidifi- 
cation, so  the  casts  are  often,  not  alwayS;,  so  enlarged  as 
to  form  a  grotesque  exaggeration  of  the  original  mould. 
Sponges  are  the  most  common  geodized  fossils,  and  corals, 
crinoids  and  brachiopods  are  frequently  met  with.  Life 
was  abundant,  as  may  be  seen  by  the  list  of  fossils  further 
on  in  this  report,  many  of  which  are  well  preserved.  Fish 
remains  are  not  unfrequent,  and  indicate,  by  their  dental 
remains,  great  vigor  and  aptitude  for  eating  and  fighting. 
Pentremites,  crinoids  and  star  fishes  seem  to  have  reigned 
in  this  sea.  Their  remains  indicate  great  size  and  beauty. 
A  crinoid  stem  was  observed  over  four  feet  long,  with 
feathery  branches  attached  its  whole  length,  plastered  upon 
the  Keokuk  rocks  opposite  and  above  Rockhaveu. 


BURLINGTON  GROUP. 


The  lower  member  of  this  bed  is  a  buff  or  greenish-gray 
argillite.  Stratigraphically,  it  occupies  the  horizon  of  the 
Burlington  group  of  Illinois  and  Iowa,  and  although  fossils 
of  the  Burlington  group  are  quite  numerous,  yet  Keokuk 
fossils  are  still  more  abundant;  therefore,  until  more  decisive 
evidence  as  to  the  existence  of  synchronous  conditions  cor- 
responding with  those  so  remarkable  in  the  geology  of  the 
States  just  named,  we  may  still  retain  such  beds  in  the 
Keokuk  group. 


KNOBSTONE  GROUP. 


The  Knobstone  shales  and  sandstones  are  th&  lowest  rocks 
here  visible.  They  are  seen  along  the  high  bluffs  of  Ohio 
river,  developing  a  total   thickness  from  the  top  to   the 
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Black  Slate,  in  the  adjoining  county  of  Floyd,  of  416  feet. 
Dipping  rapidly  to  south  and  west,  it  passes  from  view  below 
the  surface  of  the  river  at  Brown's  Landing,  at  mouth  of 
Mosquito  creek.  This  group  consists  almost  wholly  of  buff, 
blue  or  green  pyritous  shales.  Wedge-shaped  plates  and 
thick  bands  of  sandstone  occur  in  the  upper  and  middle 
members  of  the  deposit,  some  of  good  workable  extent  and 
quality.  It  is  equivalent  to  the  Waverly  sandstone  of  Ohio, 
and  some  of  the  quarries  have  furnished  stone  of  such  qual- 
ity as  to  induce  extensive  use  for  piers,  guard  banks,  etc. 

The  pyritous  nature  of  the  shale  causes  rapid  decomposi- 
tion on  exposure.  The  result  is  a  fine  plastic  clay,  which 
at  once  yields  to  the  action  of  water,  almost  of  moisture; 
hence,  whenever  exposed,  the  surface  of  the  country  under- 
laid by  rocks  of  this  age  presents  a  wonderful  succession  of 
sharp,  conical  knobs,  from  ten  to  four  hundred  feet  in  hight, 
of  singular  beauty  and  symmetry.  As  seen  from  a  com- 
manding eminence,  when  covered  with  grass,  they  look  like 
the  tents  of  an  army  of  silent  giants.  One  view  from  the 
high  knob  at  New  Albany  is  of  interest  and  beauty.  The 
"  Belle  riviere,"  bearing  busy  steamers«on  its  bosom,  proudly 
dashes  over  the  Falls  and  passes  to  a  dim  line  in  the  dis- 
tance; the  cities  of  Louisville,  New  Albany  and  Jefferson- 
ville,  thronged  with  stirring  life,  cluster  around  the  Falls. 
The  abandoned  site  of  historic  Clarksville  and  the  remnant 
of  Corn  island,  with  its  prehistoric  relics,  recall  the  chron- 
icles of  pioneer  days  and  a  lost  race ;  while  off  in  the  distance 
the  Kentucky  hills  rise  up  against  the  sky  as  if  by  mirage. 
Bayard  Taylor,  afler  experiencing  all  that  is  beautiful  and 
grand  in  foreign  travel,  pronounced  this  one  of  the  most 
interesting  and  attractive  landscapes  that  had  come  before 
his  eyes. 

The  name  "Knobstone'^  was  applied  by  Dr.  David  Dale 
Owen  in  his  Geological  Report  on  Indiana,  more  than  forty 
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years  ago,  and,  although  other  names  have  been  proposed, 
it  is  retained  as  a  matter  of  justice  to  the  distinguished 
father  of  western  geology,  and  because  the  name  so  ezpresa- 
ively  describes  the  peculiarities  of  the  group. 

DEYONIAX  AND  SILUBIAN  F0BBCATI0N& 

The  Devonian  and  Silurian  rocks  are  not  visible  in  the 
county.  They  have  been  reached  by  boring  for  salt  at 
Ck>rydon,  the  record  of  which  was  so  carefully  kept  as  to 
give  a  very- accurate  and  recognizable  measure  of  the  strata 
at  that  distance  within  the  basin,  and  indicating,  with  many 
other  &ots  observed,  that  strata  thicken  as  they  dip  and 
recede  from  the  rim  of  the  basin.  This  law  is  almost  with- 
out exception  throughout  the  Indiana  section. 

The  following  list  of  fossils  is  believed  to  be  fiill;  years 
have  been  spent  in  collecting  by  the  many  energetic  geolo- 
gists about  the  ^^  Falls,^'  to  whom  thanks  are  due  for  assist- 
ance and  fiivors.  Special  acknowledgments  are  due  to  Mr. 
George  K.  Green,  of  New  Albany,  whose  energy  and  suc- 
cess as  a  collector  is  so  well  known.  Many  of  the  most 
perfect  specimens  were  obtained  from  his  collection.  The 
list  has  been  submitted  for  revision  and  arrangement  to  the 
eminent  pal»ontologist  of  the  American  Museum  in  Central 
Park,  New  York,  Prof.  R.  P.  Whitfield,  to  whose  patient 
kindness  my  heartiest  thanks  are  given. 

It  will  be  observed  there  are  many  species  and  even 
genera  unpublished,  a  duty  which  Indiana  owes  to  science, 
and  that  should  be  discharged  by  full  palseontological  reports 
profusely  illustrated.  It  is  especially  the  duty  of  the  State, 
by  such  publication,  to  enable  her  own  citizens  and  the 
rising  generation  to  recognize  the  fossils  peculiar  to  the 
State,  without  the  heavy  expense  of  buying  costly  works  of 
other  States  now  almost  inaccessible. 


LIST  OF  FOSSILS 


OV  THB 


CARBONIFEROUS  FORMATION 


vouvD  nr  thb 


COAL  MEASURES,  CHESTER,  ST.  LOUIS.  KEO- 
KUK AND  KNOBSTONE  GROUPS, 


OF 
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CARBONIFEROUS  FORMATION. 

COAL-MEASURE    SYSTEM. 

CONGLOMERATE  8ANDROCK. 


PLANT-ffi. 

ALQJE, 

Genus  Caulebfiteb,  Sternberg. 
CaolerpiteB  (resembling)  marginatas Leeqaereax. 

Genus  Ohondbiteb,  Stomb. 
OhoDdritea  ooUettl.. Lesquerenx. 

LTCOPODIACEA. 

QtmvoA  SnoMABiA,  Brongniart. 

Stiginaria  fiooidea.^ Brongniart. 

—  (reseipbling)  imdulata Goeppert 

—  stellata... Goeppert. 
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Grenus  Siqiixabia,  Brongniart. 
Sigillaria^  2  sp.  inedt. 

Grenus  Lefidodendbon,  Sternb. 
Lepidodendron,  4  ep.  Inedt. 

Genus  Lepidophyllum,  Erong. 

Lepidophylluzn  brevifolium ^ Lesqx. 

—  (like)  imbrioata Sternb. 

EQUJSETACEA. 

Genus  Galamites,  Guettard. 

Calamites  oanneformis Schlotheim. 

—  2  sp.  inedt. 

Genus  Cobdaiteb,  Unger. 

Cordaites  borassifolius Sternb. 

—  angostifolius Lesqx. 

FR  UITS. 

Genus  Trigonocarfum,  Brong. 

Trigonooarpum  oliredformis Lindlej  &  Hutton. 

—  trilooulare Hildreth. 

—  2  sp.  und. 

Genus  Carpolithes,  Sternb. 
Carpolithes  fascioulatus Lesqx. 

FILICITES. 
Fronds  and  terminal  spikes,  indt. 

ANNELIDJB. 

This  list  includes  only  the  fossils  from  the  Conglomerate 
Sand  Rock  which  was  deposited  in  a  sea  traversed  by  cur- 
rents from  south-southwest^  of  sufficient  power  to  transport 
coarse  sand^  pebbles^  etc.;  conditions  under  which  animal 
life  would  hardly  exists  and  all  remains  be  worn  out  and 
obliterated  by  abrasion. 
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SUB-CARBONIFEROUS  SYSTEM. 

CHESTER  GROUP. 


PLANT-ffi. 

ALQJE. 

Qenus  Caulebfitxb,  Stemb. 
Caolerpites  marginatus Lesqaereux. 

Gknas  Chondbites,  Stemb. 
GhondriteB  ooUetti.. Letqx. 

LYCOPODIACEA, 

Genus  Lefidodendbon,  Sternb. 
Itepidodendron,  wonii  imperfect  trunks. 

Genus  Sioillaria,  Brong. 
SiffiUaria  (like)  reniformis Brong. 

Genus  Stiomabia,  Brong. 
Btfgmaria  flooides Brong. 


ANIMALIA. 

PROTOZOA, 

POBAMINIFERA. 
Genus  Fusilina,  Fischer. 
Fosilina  oyllndrioa Fischer. 

RADIATA. 

CCELENTEBATA, 

Genus  Syringofora,  Goldfuss. 
Syrlngopora  ramuloga? Gbldfuis. 
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QeniiB  Zaphbehtib,  Bafineique. 
Sftphreatifl  spinulofla Edwards  A  HAine. 

OenuB  Ctathofhyllum,  GoldfoiB. 
QTatkophyUuillt  2  sp.  andt 

Genui  LoPHOPHTixuM,  Edwards  A  Haiine. 
Iiopliophylliim  proUfbrani?^ MoGhean^. 


BCHINODBRMATA. 

CRINOIDBA. 

PLATTCRINIDJS. 

Genus  Plattgbikus,  Miller. 
Tlatjoriniis  (like)  subspinottui^ Hall. 

Genus  Dichocbinttb,  Manster. 

nehooriniM  oomigenui Shnmard. 

—  sexlobatus Shamard. 

CTATHOCRINIDJE,  Miller. 

Genus  PoTKBiOGsnruB,  Miller. 

Voteriooriniis  blMellL Worthen. 

—  ohesterensia Meek  4r  Wortlien* 

Genus  ZeaobikuB)  Troost. 

Beaoriiras  intermedins Hall. 

—  armiger.. Meek  A  Worthen. 

—  sp.  inedU 

Genus  EuPACHTCBiHim,  M.  A  W. 
Xnpaohyerinmi  boydi M.  A  W. 

Genus  AoASSizocBixruBy  Troost 
Aganiioorintia  conicus Owen  A  Shnmard. 

—  conoidens. 

-~  daotylifbrmis .Troost. 

—  pentrngonus... Worthen. 


HABBI80K  COUNTY.  SIT 


BLASTOIDEA. 

GeniU  PXMTRBMITBB,  Saj. 

Pwitremites  godoni.^ De  Fnooe. 

—  pyrifbrmis Say. 

—  globOfllU.^ Say. 

-^  obesufl... • LjoD. 

—  saloatus Boemer. 

—  ■ymmetriouB.. HalL 


MOLLUSCA. 

MOLLUSCOIDEA. 


Genus  Ctclopora,  Prout. 
Ojolopora  polymorphs Proat 

Gtenos  Abchimedeb,  Le  Saeor. 
Arohf  madofl  swalloviana Hall. 

€}enu8  SynocIiAJ>ia,  King. 
Syoooladia  bteerlalls Swallow. 

BBACHIOPODA. 

Qenus  Discina,  Lamarck. 
Disoina  (like)  nitida Phillips. 

Genus  Stbeptobhtnchus,  King. 
Btreptorhynohiis  oreniatrlatus... Phillips. 

—  onuMos M.  A  W, 

Genus  Chokbies^  Fischer. 
Ohonotes  grannlifera Owen. 

Genus  Produgtus,  Sowerby. 
Prodnotna  (like)  oora — IVOrbigny. 

—  imnotatua Sowerby. 

—  altonensia N.  A  P. 

~  semix^tioiilatiia Martin. 
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G«nuB  Spirifer,  Sowerby. 

Spiiifer  inorebeaoens Hall. 

—  leydyi Norwood  A  Pratton. 

—  atriatus Miller. 

—  aetlgeniB Hall. 

Qenofl  Spikifebina,  D'Orbignj. 
Spiriferina  kontuokensis Shumard. 

uenas  Athykib,  McCoj. 

Athyria  aublamelloaa Hall. 

—  aubtilita Hall. 

—  ambigna S«werbj. 

Qenu8;EnM£TBiA,  Hall. 
Sametria  (Betsia)  vera Hull. 

,Qenu8  Bhynchonella,  Fischer. 

Bhynohonella  oaagesaia Swallow— 

—  nta Marcou. 

0p.  inedt. 

Gknas'^TEBEBRATULA,  Llhwjd. 

Terebratnla  boyidena Morton. 


MOLLUSCA  VERA. 

LAMELLIBRANCHIATA, 

Genus  Ayicitlopecten,  McCoy. 
Ayionlopeoten,  sp.  andt. 

Oenus  Allobisma,  King. 
AUoriama,  sp.  andt. 

QASTEROPODA. 
Genus  Plattceras,  Conrad. 

Flatyoeraa  nebraaoenaia Meek. 
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Genufi  Bellebophoit,  Montfort. 

Bellerophon  (like)  oarbonariuB Cox. 

—  hlulouB  (?) Sowerby. 

—  sp.  undt. 

CEPHALOPODA,  Breyniug. 
Genus  Obthocebas,  Brejnius. 

OrthooerM,  sp.  indt. 

Genus  Nautilub,  Brejnius. 
NautiluB  sp.  indt. 

PTEBOPODA, 

Genus  Conulabia,  Miller. 
Conularia  misaourieiiBis Swallow, 

CRUSTACEA. 

Genus  Phillipsia,  Portlock. 
FhUlipaia,  sp.  ? 


VERTEBRATA. 


PISCES. 


Genus  Aspidodus,  Newberry  &  Worthen. 
Aspidodus  orenulatuQ N.  AW. 
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ST.  LOUIS  GROUP. 
PLANTS. 

LYCOPODIACEA. 
Genas  Lbfidodendbon,  Sternberg. 

Genua  SioiiiLjjtiA,  Brongniart. 

Gtenus  SnoMABiA,  Brongniart. 

A.11  the  specimens  of  the  above-named  genera  found  in  this  group  were 
water-worn,  crushed  and  broken,  with  specific  characters  whollj  oblit- 
erated. 


ANIMALIA. 

PROTOZOA. 

8P0NQIDJR 


Gknus  PAii^ACis,  Uaime.-" 

Sfhknopotbrium,  Meek  &  Worthen. 

Palfld8oi0  ouneatas M.  A  W. 

—  enormif.. M.  A  W. 

Genus  Sponoia,  linneus. 
Sponffia  I  8  sp.  undt. 

FOBAMINIFERA. 

Genus  Botaua,  Lamarck. 

Botalia  baileyi Hall. 

RADIATA. 

C(ELENTERATA, 

Genus  Aulopora,  Goldfuss. 

Aolopora  gigat^ Bominger. 

—  sp,? 
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QenuB  Sykekgofora,  Goldfan. 

Syringopora  ramulosa? Goldfuas. 

—  miQtattenaata McCheraey. 

Genus  Zafhbektis,  Rafineeqae. 
Zaphrentif  elUptica White. 

—  ■pinulifera .< Hall.—? 

—  apinulosa E.  A  H. 

—  oentrallfl E.  AH. 

—  3  ep.  inedt 

Qenas  LopHOPHYixirtf,  R  &  H. 
ZtfOphophyllum,  sp.  ?  andet 

Gen  as  Cyathofhyllxjm,  Goldfass. 
Cyathophyllum,  2  sp.  undt. 

Gen  as  Lithostrotton,  Lhwjd. 

Iiithostrotion  oanadense Cantlenaa. 

—  pro!  ferum Hall. 

—  mamiilatus Heraer. 

Genus  Amflexus,  Sowerbj. 
AmplexUB,  sp.  undt. 


ECHINODERMATA, 

CRINOIDEA. 
PLATYCRINWM 

Genus  Platycrinus,  Miller. 

Platycriniui  saflfordi Troost 

—  up.  undt. 

Genus  Dichocrinus,  Munster. 
Dichocrinus  simplex Shumard. 

—  flcUB Cassedy  &  Lyon. 

—  pisutn Meek  &  Worthen. 

—  lineatus M.  &  W. 

—  oonstrictuB M.  &  W. 

[21— Geo.  Report.] 


• 
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ACTINOCBINIDM 

GtenuB  AcnKOGBiNUBy  Miller. 
Aotinooriniis  oalyoulus  ^ Hall. 

—  ap.  indt. 

GenM  Batocbinus,  Caaseday. 

Batoorinus  icosidactylus Caasedaj. 

—  irregularis Ganseday. 

—  asteriscus M.  A  W. 

—  insequalis Hall. 

—  2  sp.  indt. 

Genua  Ebetmocbinub,  L.  &  C. 
Eretmoorinus,  ap.  indt. 

CYA  THOCRINIDM 

Genua  Cyathogrinus,  Miller. 
Oyathoerinue,  2  ap.  indt. 

Genua  Potebiocrinus,  Miller. 

PoteriooriDUS  xnissouriensls Shumard. 

—  ap.  ? 

Genua  Onychocrinus,  L.  &  C. 
Onychoonnus  whitfieldi Hall. 

Genua  ZEACRmus,  Trooat. 
Zeaorinus  anoiger M.  <&  W. 

BLASTOIDEA, 
Genua  Pentremitbs,  Say. 

Pentremites  conoideus Hall. 

—  koninckianus Hall. 

—  varsouviensis M.  <Sk  W. 

—  obliquatus Roemer. 

—  laterniformis Owen  <&  Shumard. 

—  quadrilateralis  ? Hall.? 

—  aubconoldeus : M.  &  W. 
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ECHINOIDEA. 
PEBISCHOECHINOIDM 

GknuB  Abchjbocidabi^  McCoy. 

Arohfldooidaris  norwoodi Hall. 

—  asassisi Hall. 

—  wortheni Hall. 

—  2  sp.  inedt 

Gtenus  Lepidestthss,  M.  A  W. 
Ijepidesthes  oolletti  (plates) White. 

Genus  Melonites,  Owen  &  Norwood. 
Melonites  (Palschinus)  multiporus.. Owen  &  Norwood. 


MOLLUSCA. 

MOLLUSCOIDEA. 

BRTOZOA, 

Genns  FsNESTELLAy  Lonsdale. 
Fenestella  ehumardi Front. 

—  2  sp.  undt. 

Genus  Synocladia,  King. 
ISynooladia  bUerialis Swallow. 

Genus  Poltpoba,  McCoj. 
Polypora  halllana Prout 

Genus  Abchimedes,  Le  Sueur. 

Archimides  wortheni Hall. 

—  swalloTiana Hall. 

Genus  Stictopora,  Hall. 

^tiotopora  (Ptilodictya)  serrata Meek. 

—  —  carbonaria.. Meek. 

—  —  sp.  inedt. 
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QenDB  GO0CXKIT7M,  KejBerling. 

Cofloinimn  miohelinia  ^ Pront 

—  asteriuin  - ProuL 

—  wortheni Prout. 

—  eacharoides Proat 

—  tuberoolatmn ProuL 

QenuB  Tbematofo&a,  Hall. 

Trematopora  sp.  ? 

BRACHIOPODA. 

Qenus  Obthis,  Dalman. 

Orthls  dubia HalL 

—     2  ip.  indt 

'    Qenus  Stbeftobhyncus,  King. 
StreptorhynohuB  orenistriatua Phillips- 
Genus  Choneteb,  Fischer. 
Ghonetes,  sp.7 

Genus  Productub,  Sowerby. 

ProductOB  (like)  cora.. D'Orbigny*. 

—  tenuicostus... Hall. 

—  punotatus.. Sowerby. 

—  semireticulatue.. Martin. 

—  altonensis N.  AP.^ 

Genus  Sfibiteb,  Sowerbj. 

Spirifop  lateralis Hall. 

—  pseudolineatiis HalL 

—  subcardifomiis Hall. 

—  suborbiculapis Hall. 

—  rostellatus  ?.. Hall. 

—  faltonensis Worthcn. 

—  tenulcostatus Hall. 

* 

Genus  Sfikifbina,  D'Orbigny. 
Ppiriferina  splDOsa Norwood  &  Pratton; 
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Oenus  Athtbib,  McCoj. 

Athyris  royisst LTreillft. 

—  sabqnadrata^ HalL 

—  hirsuts^ HalL 

—  planoBuloatns^ Phillipt. 

—  trinuolea HalL 

Genus  EuxxnuA,  Hall— BsniA,  ELlng. 

iSmnetria  ▼emeuiliana  ~ ~ HalL 

—  vera HalL 

—  sp.  indt. 

Qenofl  Bhtnchonblla,  Fiacher. 

Jthynohonella  snbonneata. HalL 

—  grosyenori HalL 

—  mntata^ HalL 

—  rioinula HalL 

Gtenaa  Tebebbatui«a,  LlhwjcL 

^erebratnla  formoss. HalL 

—  targida^ HalL 

—  inomata McOhetn^. 

—  2  ip.  ined. 


MOLLUSCA  VERA. 

LAMELLIBRANQHIA  TA, 

Qeona  AyicniiOP«?Tsa,  McCSoj. 
Avioulopeoten,  ap.  undt 

GenoB  Mtalina,  Koninck. 

Myalina  keokuk. Worthm. 

—    ap.  ined. 

Genoa  AUiObuxa,  King. 
AlloriBma  sinnata  ? MoCheanej. 
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Q«nn8  CoxrocABDiuif)  Bronn. 

Conooardinm  ouneatum. Hall. 

—  oarinatum Hall. 

—  ooBStrlotum HalL 

GASTEROPODA. 

Genua  PLATYCEaAB,  Conrad. 

Flatyceras  onoum Meek  ^  Worthcn.. 

—  nebrasoense  P-.y Meek. 

—  sp.  iued. 

Genua  EtroifFHAiiUB. 

Enomphaliis  spergenensis Hall. 

—  plaDiapira Hall. 

—  planorbiforxnis Hall. 

—  Bp.  ined. 

Genas  Ctclokema,  Hall. 
Cyolonema  leavenwortbana Hall. 

Genua  Natioopsib,  McCoy. 
Natioopsis  shiimardiana Hall. 

GenuB  Mtjechisohia,  D'Arc  &  Vera. 

Uturchisonia  iosculpta Hall. 

—  vermicnla HalL 

—  2  Bp.  indt. 

* 
Genus  Pleubotomabia,  De  France. 

Fletirotomaria  wortheni HalL 

—  concava.... HalL 

—  Bp.  ined. 


s 


Genus  BuuMELiiA,  HalL 
Bulimella,  2  sp.  andt. 

GknuB  Bellerofhon,  Montfort. 

Belleroplion  eublflevis Hall. 

—  maroouanus  ? .GeinetiL 
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Qenna  DBNTAUtni,  Linnsos. 

Dentaliuxn  primarium Hall. 

—  Yenustam M.  A  W. 

—  ip.  nndt. 

Genas  CHnx)N,  Linneas. 
Ohiton  oarbonarins SteyenB. 

PTEBOPODA, 

QenuB  GoNUiABiA,  Miller. 
Conizlaria  missouriensis Swallow. 

CEPHALOPODA. 

Genas  Okthoce&as,  Brejnios. 

Orthooeras  ezpanenm.. Meek  A  Worthen. 

—  2  sp.  Indt 

Genus  NAUxu^ing,  Brejnlaa 
Nautilus,  (casts)  indt. 

Gtenos  TEMNocHEUiiTB,  McGoy. 

Temnooheilixs  nlotense M.  &  W. 

—  oozanam M.  &  W. 

Genus  Goniatttes,  De  Haan. 
Gtoniatites,  sp.  inedt 


ARTICULATA. 

ANNELIDJEL 

Genus  Sfibokbis,  Lamarck.    . 
Spirorbis  annnlatns Hall. 
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CRUSTACEA. 

Genus  Ctthxbb,  Holler. 
Oythdre  oarbonaria Hall. 

Qenu8  Phillifsia,  Portlock. 

Fhillipsia  seminifera MorrisoD. 

—      sp,  inedt. 


VERTEBRATA. 

PISCES. 

Genus  Tbioonodcb,  Newberrj  A  Worthea. 
Trigonodus  minor..... N.  &  W. 

Genus  Aktliodub,  N.  &  W. 
AntIiodi3  8  minutns N.  &  \f . 

Gtenus  Chomatodus,  Agassiz. 

Chomatodas  selliformis  (Hp.  nov.) Newberrj. 

—  angastas  (sp.  nor.) Newberrj. 

—  pnaillUB N.  &  W. 

—  obliqmzs  (sp.  nov.) Newberrj. 

Ghenus  Lisoodus,  Si  John  &  White. 
IilBgodilS  affinis  (sp.  nov.) Newberrj. 

Genus  Orodus,  Agassiz. 
Orodos  OOUetti  (sp.  nov.) Newberrj. 

Genus  HELODuSy  Agassiz. 

HelodOB  l8BVi8  (sp.  nov.) Newberrj. 

—  oonicoluB Newberrj  AWorttw 

Genus  Thrinagodus,  St.  J.  &  W. 
Thrinaoodas  bicorDis  (sp.  nov.) Newberrj. 

Genus  Deltodus,  Newberrj  A  Worthen. 

Deltodus  grandis N.  &  W. 

—  oinotuB  (sp.  nov.) Newberrj. 
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KEOKUK  GROUP. 
ANIMALIA. 

PROTOZOA. 

8P0NQIDJS. 

€knas  PAusACiSy  Uaime.^ 

Sfhenopotxbium,  Meek  A  Worthea. 
Pal»aol8  obtcunicu M.  A  W. 

SPONQIAf 
^Qenne  and  species  inedt. 


RADIATA: 

C(ELENTEBATA, 
€knu8  AuLOPOSA,  GoldfuM. 
^nlopora  gigas Bominger. 

Gen  as  Zaphbentis,  Bafinesque. 

ZaphrentiB  dalii Edwards  A  Haimew 

—        ^inulifera Hall. 

Genoa  Lofhofhyllum,  Edwards  <&  Haime. 
Iiopbophyllam  proliferumP McCheaney. 

Genus  Amflexus,  Sowerbj. 
AmplexoB  firagilis White  A  St.  John. 


ECHINODERMATA. 

CRINOIDEA. 

PLATYCRINIDJS. 

G(enuB  PiiATTGBiNUS,  Miller. 

Platyorinua  planus » O.  &8. 

—  lodensiB... H.  A  W. 

—  disooideufl O.  A  8. 

—  halli.... '. ShumanL 
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Genas  Dichocrintjs,  Muneter. 

Diohooriniis  flous C.  &  L. 

—  lineatoB M.  &  W. 

—  Btriatus  ^ O.  &  8. 

—  simplex -. Shumard. 

—  expansuB M.  AW. 

ACTINOCBTNIDM 

Genus  Actinocrikus,  Miller. 

Actlnooriniis  indianenslB L.  &  C. 

—  biturbinatus^ Hall. 

—  agassizi Troost. 

—  ramuloBue Hall. 

—  bronteus Hall. 

—  lowli Hall. 

—  naehvillsB TrooBt. 

—  msgnflca. Troost. 

Genus  STROTOcmNus,  Meek  &  Worthen, 
Strotoorinus  perumbroBUB Hall. 

G«nns  AoARicocRiNUS,  Troost. 

AgarlooorinuB  wortheni Hall. 

—  tuberoBUS ^Troost. 

—  Sp.  inedt. 

CYA  THOCRINIDM 

Genas  Gtathocrinus,  Miller. 
CyatboorinuB  magiBter Hall. 

—  sp.  indt. 

Gtenus  Bartcrimub,  Wachsmuth. 

BaryoriniiB  berculeB N.  &  W. 

—  hOYoyl ..Hall. 

—  pentagonuB Worthen. 

—  BpeotabiliB M.  A  W. 

—  magiBter Hall. 

—  sp.  indt. 

Genns  Poteriocriitus,  Miller. 

PoteriocrintiB  indianenBis M.  &  W. 

—  ip.  indt. 
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QenVLB  8GAFHIOCKIKU8,  Hall. 

decadactyluB Meek  &  Worthen. 

—  unioua Hall. 

—  flBqualls Hall. 

GenuB  ZeacsinttB)  Troost. 

ZeaorinuB  troostianufl M.  A  W. 

—  ramosus. Hall. 

—  ap.  indt 

Genu  FoBBEBOCBiNns,  De  E.  &  Le  H. 

ForbesoorinuB  meeki..! Hall. 

—  woitheni Hall. 

—  shumardi Hall. 

—  ramuloBus Hall. 

GenuB  Taxocrinus,  Phillips. 

■ 

Tazoorinufl  shumardi Hall. 

GrenDs  Sykbathocjeunus,  Phillips. 

SynbathoorinuB  dentatus O.  A  8. 

— -  P  robustus M.  &  W. 

—  swallovi Hall. 

—  waohsmuthi M.  &  W. 

GenDs  Gbafhiocbhtcs,  De  K.  &.  Le  H. 
Graphlocrinus,  sp.  indt. 

BLASTOIDEA. 
Genoa  PEi^TREMrrES,  Saj. 

Pentremltes  wortheni.. Hall. 

—  pyramidatus ;Hall. 

—  woodmani M.  &  W. 

—  oonoideuBP Hall. 

—  lineatuB Trooat 

—  bnrlingtonenslB M.  AW. 
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ECHINOIDEA. 

PJSBISGSOEOSINOIDEA. 

Genoa  Lbfidbsthbs,  Meek  A  Worthen. 
Iiepldesthes  sp.?  (detached  plates). 

Genua  Abchjbocidjlbib,  McCoj. 

AroksDOoidariB  wortheni HaU. 

—  agaasizl , Hall. 

—  norwoodi HaU. 

—  sp.  ined. 

Genoa  MelohtteSi  Owen  &  Shomard. 

Helonites  multiponuP O.  A& 

—  ep,? 

Genoa  Olioopobub,  Meek  &  Worthen. 
•Oliffoporofl  nobilis.. M.  &  W. 

ASTEBOIDEA. 
Genoa  Ontchastsb,  Meek  A  Worthen. 

-Oayohaster  flexilis M.  &  W. 

Genoa  EyAcrnroPOBA?  Meek  &  Worthen. 

Evaotinopora sexradiata M.  AW. 

—  grandis. M.  A  W. 

EDRIOASTEROIDEA. 
Gtonoa  AaBLACBiifOB,  Vanuzem. 
A.gel&orinii8  Bqaamoaus... Meek  A  Worthen. 

MOLLUSCOIDEA. 

BBYOZOA. 
Genoa  Fbnestbli<a,  Lonadale. 

^eneBtella  shnmardi  ^ Proot 

—  2  ap.  ondt. 

Genoa  Poltfoba^  M0G07. 
Polypora  dlscoideusP 


t 
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GenuB  Abchimkdeb,  Le  Saear. 

Arohlmides  oweniana Hall. 

—  reversa  P HalL 

Qennt  Pttlopoba,  McCoj. 
FtilopoTa  pronti Hall. 

Qenas  Stictoposa,  Hall» 

71oq.  Ftilodtctia,  Lonsdale^ 

Stiotopora  carbonaria.- Meek. 

—  serrata... Meek. 

Genua  CosciKnjH,  Eeyaerling. 

Cosoininm  asterium Front 

—  elegans.. Prout 

—  esoharoldes Proat 

—  miohelinia Prout. 

—  wortheni.. Prout. 

Genua  T&ematopoba,  Hall. 
Trematopora,  sp.? 

Genus  Obthis,  Dalman. 

Orthis  dubia Hall. 

—     michelina.. .* L'Eveille. 

Genus  Streptorhynchus,  King. 
StreptorhsmohuB  crenistriatus Phillipa. 

Genus  CHONnxSi  Fischer. 

. 

Chonetes  logani Norwood  &  Pratton. 

—  planumbona.. Meek  &  Worthen. 

Genus  Pkoductus,  Sowerbj. 

Prodiictus  (like)cora D'Orbignj. 

—  punctatus Sowerby. 

—  eemireticulatus Mnrtin. 

—  vittatus Hall. 

—  altematus.. N.  &  P. 
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Qenu8  Sfisiveb,  Sowerbj. 

Spirifer  striatal Miller. 

—  keoknk H&ll. 

—  fastigiata Meek  A  Worthen. 

—  snborbicalaris M.  &  W. 

--  sabcuspidatas Hall. 

—  neglectus Hall. 

—  grimesi Hall. 

—  lateralis Hall. 

—  pseudolineatus Hall. 

uenus  Athyrib,  McCoj. 

Athyris  lamellosa UEyeille. 

—  royissa L'Eveille. 

—  incrassata Hall. 

Gknus  Bhynchonella,  Fischer. 
Bhynohonella  mutata Hall. 

—  ap.  ined. 

G^enns  TEBEBRATUiiA,  Llhwjd. 

Terebratula  hastata Sowerbj. 

—  inornata McChesnej. 

Gen  as  Camarophobia,  King. 
Camarophoria  subtrigona .* Meek  &  Worthen. 


MOLLUSCA  VERA. 

m 

LAMELLIBRANCHIATA, 

Qenas  AvicuiiOPECTEN,  McCoy. 

Ayioulopeoten  indianensis Meek  A  Worthen. 

—  winohelli Meek. 

—  sp.  ined. 

Genos  Mtaxina,  De  Eoninck. 
Myalina  keokak... Meek  <&  Worthen. 
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Genus  Pinna,  Linn«. 
BUbspatulata Meek  A  Worthen. 

Genus  Lithofhaoa,  Lamarck. 
Lithophaga  linffuaUs Phillips. 

Genus  Ctpricabdella,  Hall. 
Cypricardella  nucleata Hall. 

OASTEROPODA, 

QenuB  Plattgeras,  Conrad. 

Platyceras  equilateralJB Hall. 

—  flflsurella Hall. 

—  unoum Meek  &  Worthen. 

—  infHindibulum ., M.&  W. 

—  sp.  Inedt. 

Gtenus  Pleurotomabia,  DeFranoe. 

Tleurotomaria  shumardi M.  &  W. 

—  sp.  indt. 

GenuH  Bellebophon,  Montfort. 

BeUerophon,  sp.  indt. 

PTEROPODA. 

Genus  Conulabia,  Miller. 

Conalaria  subcarbonaria Meek  &  Worthen. 

—  mioronema M.  &  W. 

CEPHALOPODA. 

Genus  Obthocebas,  Brejnius. 
Orthooeras  ezpansam Meek  <&  Worthen 
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ARTICULATA. 

CRUSTACEA. 

Qenus  Phillifsia,  Portlock. 

Fhilllpsia  bufo^ Meek  &  Worthen. 

—     portlocki M.  &  W. 


VERTEBRATA. 

PISCES. 

Qenus  Petalodus,  Owen. 
PetalOduB  knappi,  (sp.  noT.)- Newberry. 

Genus  Antliodus,  N.  &  W. 
Antliodos  slmilis Newberry  &Wor  then 

Genus  Obodub,  Agassis. 

Orodos  omatus.. N.  &  W. 

—    elegantuluB N.  &  W. 

Genus  Deltodub,  N.  &  W. 
Deltodus  spatulatus N.  &  W. 


BURLINGTON    GROUP. 

In  the  lower  Keokuk  beds,  although  fossils  of  that  age 
predominate,  yet  as  all  indications  point  to  the  synchronism 
of  these  strata  with  the  Burlington  Group  in  Illinois  and 
Iowa,  the  following  list  of  fossils  found  in  Harrison  and 
Clark  counties  is  parenthetically  added.  Many  of  them  are 
exclusively  Burlington. 
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FlatyorinuB  halli,  (plates  and  steme) ..Shumaid. 

—  discoideus Owen  &  Shnmaid. 

—  planus Shnmard. 

BiohoorinuB  striatuB O.  &B. 

—  lineatus M.  &  W. 

AotdnoorinaB  iinicomiB O.  &  S. 

SynbathocrinaB  waohsmuthi M.  &  W. 

—  dentatuB O.  AS. 

ZeacrixraB  ramoBtui Hall. 

—  trooBtianuB M.  &  W. 

StrotooxinuB  pemmDroBUB Hall. 

PentremiteB  burlingtonenBia M.  A  W. 

ProdnctaB  btirlinfftonenBiB. 

—  flemingi Sowerbj, 

Splrifer  grimeBi HalL 

OrthiB  miohelina.. L'EyeUle. 

AthyriB  iMorasBata.- Hall. 


• 


KNOBSTONE  GROUP. 

PLANTS. 

ALO^ 
QenuB  Cauijbefitbb,  Sternberg. 
OaulerptteB  (reiemblJng)  marginatas Lesqx. 

Genus  Chondbtteb,  Stemb. 
GhondriteB  ooUetti Lesqx. 


ANIMALIA. 

RADIATA. 

CCELENTERATA. 
GenoB  AuiiOFORA,  Goldfnss. 

Anlopora  gigaa Kominger. 

[22--GBO.  Bmpobt.] 
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Genua  Zafhbbntib,  Bafinesqae. 

Zaphrentis,  2  sp.  indt. 

Genns  Lofhophylltth,  E.  &  H. 

Lophophylluxn  prolifemmP McCheoiiejr. 

—  2  sp.  inedt. 


I 


ECHINODERMATA. 

CBINOiDEA. 

AotinoorinuB  oacBOdayl Lyon. 

ForbesoorlnuB  wortheni Hall. 

SynbafhoorinuB  wortheni Hall. 

—  .  BwalloTi ...Hall. 

Catilloorinus  bradleyi Meek  A  Worthea. 


MOLLUSCA. 

MOLLUSCOIDEA. 

BBACHIOPODA. 

Genus  Orthis,  Dalman. 
Orthis'inioheliiii L'Eyeille. 

Genus  Chonetes,  Fischer. 

Chonetes  logaai Norwood  A  Pratton 

—        plannmbonum M.  &  W. 

Genus  SraxPTORHTNCHTTBy  King. 
StreptorhynohfUi  keoknk Hall. 

Genus  Pboductdb,  Sowerbj. 
Prodaatva  rnagnuB Meek  A  Wortken. 

■p.  ined. 
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Genas  SpiBiFBBy  Sowerbj. 

Spirifer  oarteri Hall.    (See  STriDgothjriB.) 

—  peonliarifl Shomard. 

—  xnuoronatus Conrad. 

—  marionensis Shumard. 

—  aspera Hall. 

Qenos  Sfolifebika,  lyOrbignjr. 
Spirlferina  (resembling)  kentaokeniis Shnmard. 

Gtenofl  Stbingothybib,  Winchell. 
Syringothyris  t«xtii8 Hall. 

GenoB  Leiobhynghus,  Hall. 
Iieiorhynohns  quadriooatatoa Vanaxem. 

GenoB  TEBEBRATUiiA,  Llhw^d. 
Terebratola  oalvini Hall  A  Whitfield. 


MOLLUSCA  VERA. 

LAMELLIBRANCHIA  TA. 
Genas  Myalina,  Koninck. 

Myalina  keokolL. Worthen. 

QASTEBOPODA. 

€knu8  Platycebas,  Conrad. 

Platyoeraa  nnonm Meek  A  Worthen. 

—       inAmdibnlam M.  A  W. 

<—         8p.  indt 

Genus  Pleubotomabia,  DeFrance. 

Plearotomaria,  2  sp.  indt. 
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PTEROPODA. 
Genus  Conulabia,  Miller. 

ConulariA  newberryi Winchell. 


ARTICULATA. 
ANNELIDJBi 

Annvlated  yermiform  markings.    Vermiform  fncoidef. 


VERTEBRATA. 

PISCES. 

Bones  and  teeth  of  fiahes,  not  determined. 
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School  of  MineS;  Columbia  College, 
New  Yobk  City,  Dec.  10,  1878. 

Pbop.  John  Collett, 

Assistant  State  Geologist, 

Indianapolis,  Ind.: 

Deab  Sib: — I  find  among  the  specimens  of  fish  teeth, 
'which  you  have  sent  me,  the  following  species : 

1.  Aspidodiis  crenulatvs,  N.  and  W.  (op.  cit  p.  93,  pL 
VIII.,  Figs.  3  to  11,)  Chester  limestone,  Grajson  county, 
Kentucky. 

2.  TrigonodiM  minor,  N.  and  W.  (op,  cit.  p.  93,  pL 
VIII.,  Figs.  7,  7  a,)  St.  Louis  beds,  Harrison  county,  Indi 
Prof.  John  Collett, 

S.  AntliodiM  minutius,  N.  &  W.  (op.  cit.,  p.  43,  pi. 
III.,  Figs.  3,  3  a,)  St.  Louis  group,  Harrison  county,  Ind* 
Prof.  John  Collett. 

^.  Chomaiodua  seUiformis,  n.  sp.  Tooth  quadrangu«> 
lar,  with  salient  angles;  one  inch  or  more  in  length,  by  a 
quarter  of  an  inch  wide  and  high,  crown  surface  showing  a 
grounded,  triturating  edge,  bordered  on  one  side  by  a  slightly 
excavated,  smooth,  enameled  surface ;  on  the  other  by  a  flat- 
tened face  marked  by  four  broad  enamel  plaits;  root  form- 
ing a  thin,  roughened  wing. 

The  collection  contains  numerous  fragments  of  this  inter- 
•esting  tooth;  which  at  first  sight  resembles  the  quadrangular, 
transverse  tooth  of  some  of  the  Bays.  On  closer  examina- 
tion, however,  it  will  be  se^  that  it  was  set  obliquely  on 
the  jaw^  so  as  to  make  one  of  its  angles  serve  for  contusing 
or  triturating  food.     In  its  general  plan  of  structure  it  ip 


342  GEOLOGICAL  REPOBT. 


not  unlike  maDj  other  species  in  the  ill-defined  genus  Cho- 
matoduS;  in  which  the  teeth  sometimes  present  a  cutting 
edge;  at  others  a  flat^  triturating  surface.  Doubtless  some 
of  these  diversities  of  form  have  generic  value,  but  the  sub- 
division of  the  group  can  only  be  intelligently  done  bj 
those  having  a  large  amount  of  material  for  study.  A  sec- 
tion of  the  tooth  before  me  is,  in  one  attitude,  almost  pre- 
cisely the  shape  of  the  backless  chairs  so  much  used  among 
the  ancients,  a  resemblance  which  suggested  the  name.  St.. 
liouis  beds,  Harrison  county,  Ind.     Prof.  John  CoUett. 

5.  Chomatodus  angustus,  n.  sp.  Teeth  of  medinm 
size,  largest  30  millimeters  long  by  11  millimeters  high; 
crown  surface  narrow,  flat  or  obliquely  excavated,  4  milli- 
meters long,  coarsely  punctate  throughout;  the  body  of  the 
tooth  is  constricted  in  the  middle,  expanded  below  and  ter- 
minates inferiorly  in  a  sharp,  central  edge. 

In  a  general  way  this  resembles  the  other  flat-topped 
species  of  Chomatodus,  such  as  0.  molaris,  C.  angulatus, 
etc.,  but  difiers  from  any  yet  described  in  the  symmetry  of 
its  section.  The  upper  surface  is  plain  or  slightly  exca- 
vated, and  about  twice  as  wide  as  the  constricted  middle 
portion  of  the  tooth  which  supports  it;  below  the  middle  it 
again  expands  symmetrically  and  terminates  in  an  edge 
which  is  central,  instead  of  lateral,  as  in  C7.  molaria  and  other 
species.  Not  uncommon  in  the  St.  Louis  beds  of  the  lower 
carboniferous  limestone  in  Harrison  county,  Ind.  Pro£ 
John  CoUett. 

6.  Chomatodus  obligutis,  n.  sp.  Teeth  small  or  of 
medium  size,  largest  20  or  30  millimeters  long  by  8  to  10 
in  hight;  crown  triangular  in  section  with  a  sub-acute  edge 
above,  from  which  the  enameled  surface  declines  at  an  angle 
of  45^  to  a  lateral  edge,  beneath  which  the  tooth  is  much 
constricted,  but  expands  again  into  a  rounded,  irregular 
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ridge^  which  borders  the  acute  terminal  margin.  The  oppo- 
site side  of  the  tooth  is  concave  vertically^  but  nearly  plain ; 
is  enameled  above  and  shows  faint  enamel  folds  along  the 
middle.  In  general  form  this  species  resembles  that  last 
described^  but  differs  notably  in  having  one  side  of  the 
enameled  crown  raised  into  an  acute  edge.  St.  Louis  beds^ 
Harrison  county,  Ind.     Prof.  John  CoUett. 

7.  Zisgodus  affinis,  n.  sp.  Teeth  very  broad,  4  milli- 
meters high  and  broad,  crown  elliptical  in  outline,  com- 
pressed, with  an  obtuse,  arched  upper  edge,  inclined  back- 
ward, and  in  worn  specimens  roughened  by  the  exposed 
oalcigerous  tubes;  enamel  fold  continuous  around  the  base 
of  the  crown;  strong  and  double;  root  tongue-shaped,  nar- 
rower than  the  crown,  rounded  below  where  it  is  deflected 
backward.  This  little  tooth  is  evidently  closely  allied  to 
that  described  by  Mr.  St.  John  in  the  Rep.  Geo.  Sur.  111., 
Vol.  VI.,  p.  366,  pi.  10  a,  figs.  16  a,  16  b,  but  the  crown  is 
less  conical  and  the  root  more  rounded.  St.  Louis  beds, 
Harrison  county,  Ind.     Prof.  John  Collett. 

8.  OrodxM  colletU,  n.  sp.  Teeth  small,  maximum 
breadth  about  one  inch ;  crown  consisting  of  several  low, 
pointed  cones,  of  which  one,  central  or  sub-central,  is 
largest;  three  are  marked  with  divergent  raised  lines,  which 
are  elegantly  beaded,  and  one  or  two  more  delicately  beaded 
lines  pass  over  the  crown  in  the  interval  between  the  conical 
prominences,  root  thick  and  strong,  pitted  on  the  sides,  flat- 
tened below.  This  elegant  little  species  resembles  0. 
(nrnaivSf  cited  above,  but  will  be  at  once  distinguished  from 
it,  and  from  all  others  hitherto  described,  by  the  elegant 
beading  of  the  raised  lines.  St.  Louis  beds,  Harrison 
county,  Ind.     Prof.  John  Collett. 

9.  Eelodus  Icevis,  n.  sp.  Teeth  small,  20  to  25  milli- 
meters long,  4  to  6  broad  and  high ;  outline  linear,  slightly 
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curved;  crown  sarfiice  arched  from  front  to  rear;  uniformlj 
smooth  and  polished,  bat  finely  panctate ;  root  as  high  as 
crown,  fiat  below  and  on  the  sides,  as  broad  as  high,  slightlj 
oblique.  This  species,  seen  from  above,  resembles  smalls 
specimens  of  H.  angvlaiuSy  N.  and  W.  (op.  cit.  Vol.  II.,  p. 
83,  pi.  v..  Figs.  9,  9  a,)  but  differs  strikingly  from  that  in 
its  broad,  fiat,  angular,  slightly  oblique  root.  St.  Louif 
beds,  Harrison  county,  Ind.     Prof.  John  Collett. 

10.  Helodus  conicuUus,  N.  and  W.  (op.  cit.  p.  75,  pi. 
ly.,  Figs.  19,  19  a,)  St.  Louis  beds,  Harrison  county,  Ind. 
Prof.  John  Collett. 

11.  Thrinacodus  bicornis,  n.  sp.  A  single  specimen  of 
a  minute  tooth,  with  excavated,  spatulate  base,  and  two 
recurved  denticles,  occurs  in  the  collection,  and  it  plainly 
belongs  to  the  same  genus  with  that  described  in  the  Illinoii 
Keport  under  the  name  of  Diplodvs  incurvua,  which  Mr.  St 
John  subsequently,  and  very  properly,  placed  in  his  genni 
Thrinacodus. 

The  form  of  the  base  and  denticles  and  the  tissue  of  the 
teeth  are  the  same  in  both,  and  the  only  perceptible  differ- 
ence is  that  the  specimen  under  consideration  has  but  two 
denticles.  This  may  prove  to  be  but  an  exhibition  of  the 
variety  of  forms  which  is  so  frequently  seen  in  the  dentition 
of  a  single  individual  among  plagiostomus  fishes;  but  until 
proof  of  identity  with  the  described  species  is  produced  it 
will  be  better  to  consider  them  as  distinct.  St.  Louis  beds, 
Harrison  county,  Ind.     Prof.  John  Collett. 

IS.  Deltodus  grandis,  (?)  N.  and  W.  (op.  cit.  Vol.  EL., 
p.  100,  pi.  IX.,  Figs.  9,  9  a,)  St.  Louis  limestone,  Harrison 
county,  Ind.     Prof.  John  Collett. 

13.  Deltodus  cinotus,  n.  sp.  Tooth  of  medium  size, 
spatulate  in  outline,  with  rounded  angles;  much  arched  in 
both  directions,  thick  and  strong;  greatest  breadth,  26  mil- 
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limeters;  length,  55  millimeters;  upper  surface  marked 
transversely  by  a  series  of  shallow  sulci  which  curve  down- 
ward and  terminate  in  the  lateral  margins,  causing  these  to 
be  slightly  crenulated.  In  the  middle  portion  of  the  crown 
these  furrows  are  about  five  millimeters  apart;  near  the 
lower  margin  they  more  closely  approximate,  and  are  some- 
what irregular;  surface  uniformly  enameled,  and  rather 
'olosely  punctate. 

This  species  somewhat  resembles  D.  undulatua  and  D. 
-einguIcUus  (op.  cit.,  pp.  98,  99),  but  di£Fers  from  the  first  in 
its  narrower  form,  arched  surface,  and  in  having  the  undu- 
lations over  all  parts  of  the  crown  surface.  The  tooth  of 
D.  cinffulatus  is  narrower  in  outline,  and  the  transverse 
sulci,  by  which  it  is  cingulated,  are  much  broader.  St. 
Xiouis  limestone,  Harrison  county,  Ind.     Dr.  Knapp. 

14'  Petaloduus  Jcnappi,  n.  sp.  Tooth  of  medium  size; 
a  little  broader  than  high;  vertical  length,  28  millimeters; 
breadth  of  crown,  30  millimeters;  root  semi-circular,  marked 
with  obscure,  vertical  and  radiating  ridges  and  furrows,  by 
which  the  lower  edge  is  obscurely  crenulated;  crown  long, 
•elliptical  in  outline,  with  rounded  angels ;  vertical  hight  on 
concave  surface,  15  millimeters;  enamel  folds  at  base  dis- 
tinctly marked;  convex  face  of  crown  marked  centrally  by 
«  prominent  transverse  ridge  formed  by  a  single  enamel 
fold,  which  is  bent  abruptly  downward  at  the  extremities. 

This  species  bears  a  general  resemblance  to  P.  linguifer, 
N.  &  W.  (op.  cit.  p.  37,  pi.  II.,  fiig.  4),  having,  like  that,  a 
rounded,  tongue-like  root,  and  a  low  and  transversely  broad 
<;rown;  but  it  differs  from  that  species  in  its  shorter  root, 
which  is  just  half  the  entire  hight  of  the  whole  tooth,  and 
in  the  absence  of  a  point  at  the  center  of  the  cutting  edge, 
visible  in  unworn  specimens  of  that  species.  A  number  of 
specimens  of  this  species  occur  in  the  collection ;  two  entire 
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ones  from  the  Keokuk  beds,  Bono,  Lawrence  county,  Ind.^ 
collected  by  Dr.  Knapp;  others  from  Clark  and  Harrison 
counties,  obtained  by  Prof.  John  CoUett. 

15.  Antliodus  similisC?)  N.  &  W.  (op.  cit.  p.  41,  pi. 
II.,  figs.  10,  10a.)  Keokuk  beds,  Harrison  county,  InA 
Prof.  John  CoUett. 

16.  Orodus  omatus,  N.  &  W.  (op.  cit.,  p.  65,  pi.  IV.,. 
fig.  7.)  Keokuk  beds,  Harrison  county,  Ind.  Prof.  John 
CoUett. 

1 7.  Orodua  eleganUuluus,  N.  &  W.  (op.  cit.,  p.  64,  pU 
IV.,  figs.  6,  6a.)  Keokuk  beds,  Harrison  county,  Ind.^ 
Prof.  John  CoUett. 

18.  Deltodus  spatulaius,  N.  &  W.,  Geo.  Sur.  Ills.,VoL 
II.,  p.  100,  pi.  9,  fig.  7.  Keokuk  limestone,  Harrison 
county,  Ind.     Dr.  Knapp. 

To  the  foregoing  catalogue  I  add  the  following  notice  of 
some  enormous  and  specially  interesting  fish  teeth  recently 
obtained  from  the  Sub-carboniferous  limestone  of  Indiana:: 

ABCHJEOBATISy  nov.  gen.  Dentition  flat  and  pavement- 
like  ;  teeth  of  large  size,  thick  and  massive,  in  several  rows, 
the  different  series  arched  and  increasing  in  size  from  behind 
forward ;  under  surfaces  somewhat  excavated  to  fit  the  curv- 
ature of  the  cartiliginous  jaw ;  upper  third  of  teeth  formed 
by  a  coat  of  enamel,  transversely  corrugated  and  punctate. 

The  teeth,  on  which  the  above  description  is  based,  have 
the  general  form  of  those  of  PsamrMdus,  but  they  are  many 
times  larger,  and  are  distinguishable  from  them  by  the 
beautifully  regular  corrugation  of  the  enameled  surfaces 
like  that  of  the  teeth  of  Rhina.  A  number  of  teeth,  found 
in  juxtaposition,  show  that  the  dentition  was  much  like  that 
of  the  living  Rays,  especially  Mylorbatia;  and  there  can  be 
little  doubt  that  they  represent  the  oldest  and  most  gigantic 
members,  yet  known,  of  the  Ray  family. 


HAHRISOH   COUNTY.  347 


19.  ArchcBobatis  £i^as,  n.  sp.  Teeth  numerous,  nearly 
flat,  forming  rows  from  front  to  rear,  and  diminishing  ii> 
size  from  the  second  tooth  backward ;  all  quadrangular  in 
form,  with  th^ongest  diameter  transverse;  largest  speci- 
men six  inche^wide,  by  four  inches  from  front  to  rear; 
thickness  of  the  largest  teeth,  one  inch  and  a  half.  The 
corrugatiQ|U||^the  surface  is  strong,  and  very  regular^ 
resembling  ^at  on  the  teeth  of  Rkina  ancylostoma,  and 
doubtless  had  rhe  same  function — to  prevent  objects  from 
slipping  while  being  crushed.  From  the  Lower  Carbon- 
iferous limestone  (St.  Louis  beds),  Greencastle,  Ind.;  col- 
lected by  Rev.  H.  Herzer. 

From  the  Coal-Measures  of  Vermillion  county,  Ind.,  I 
have  received  specimens  of  the  remarkable  spines  of  two- 
species  of  EdesteSy  which,  with  others  obtained  from  Mr.. 
Alexander  Butters,  of  Carlinsville,  Ills.,  show  much  more 
of  the  structure  and  mode  of  growth  of  these  peculiar 
organs  than  was  known  before.  The  species  referred  ta 
are  JEdestes  heinrichii,  N.  (op.  cit.,  Vol.  IV.,  p.  350,  pi.  I.,, 
figs,  la,  lb.)  (Of  the  latter  species  a  better  figure  is  given 
on  pi.  1,  Vol.  IV.,  but  is  credited  wrong  on  the  fly-leaf  to 
JS.  jDorax,  Leidy,  a  larger  and  quite  difierent  species.) 

Numerous  spines  of  both  these  species  have  come  inta 

• 

my  hands  in  such  a  state  as  to  show  that  they  were  par- 
tially decomposed  before  fossilization.  The  numerous  seg- 
ments which  are  united  to  form  the  massive  spines  being 
easily  separated  one  from  another.  I  also  have  a  young 
spine  from  J?,  heinrichii,  from  Vermillion  county,  Ind.,. 
which  is  composed  of  the  single  and  first  formed  segments. 
It  is  complete,  and  in  a  beautiful  state  of  preservation* 
Its  outline  is  spatulate,  and  the  narrower  end  bears  a  single, 
triangular,  enameled,  coarsely  crenulated  denticle,  about  an 
inch  on  the  base,  and  half  an  inch  high.  The  enameled 
portion  of  this^denticlef extends  over  and  caps  the  summit 
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of  the  spine.  The  other  specimens  which  I  have^  show  that 
other  segments  were  added  in  succession^  each  one  sheath- 
ing the  previously  formed  ones^  and  extending  beyond  them 
&r  enough  to  carry  a  new  denticle  on  the  extremity.  When 
-complete,  there  were  ten  or  twelve  of  these  placed  in  suc- 
cession along  the  upper  margin  of  the  spine,  constituting  a 
JSAW,  of  which  the  teeth  are  one  and  a  half  inohes  high- 
equilateral  triangles  in  outline,  about  half  an  inch  thick  at 
the  center,  thinning  down  to  an  acute  and  coarsely  crenu- 
lated  edge  before  and  behind. 

In  JS.  minor  the  spine  is  much  compressed,  and  two  and 
a  half  inches  wide  to  the  base  of  the  denticles,  which  rise 
obliquely  to  the  length  of  one  and  a  half  inches  above 
this ;  they  are  narrower  and  more  curved  than  those  of  E, 
Jieinriohiij  of  which  the  spine  is  thicker,  straighter  and 
larger,  reaching  the  length  of  a  foot  or  more. 

Taken  altogether,  these  are  perhaps  the  most  peculiar 
<[efensive  organs  known  among  the  class  of  fishes,  and 
among  the  most  formidable.  Though  first  described  as 
jaws  set  with  triangular,  crenulated,  shark-like  teeth,  there 
•can  be  no  question  but  that  they  are  spines,  analogous  in 
their  functions  to  the  defensive  fin  spines  worn  by  so  many 
of  the  ancient  sharks.  The  absence  of  an  articulating  sur- 
face at  the  base  shows  that  they  belong  to  cartilaginous 
fishes  of  the  shark  family,  and  were  implanted  in  the  integ- 
ument of  the  body  without  connection  with  the  skeleton. 
Their  perfect  bi-lateral  symmetry  shows  that  they  were 
worn  on  the  median  line,  but  where  on  that  line  is  not  yet 
known,  since  all  other  portions  of  the  fish — soft  parts  and 
oartilaginous  skeleton — have  disappeared.  From  their  mode 
of  growth,  additions  being  constantly  made  to  the  distal 
•extremity,  instead  of  the  base — as  is  the  case  in  the  growth 
of  most  such  organs — it  is  evident  that  all  but  the  denticles 
were  constantly  or  generally  covered  with  integument,  and 
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nothing  but  the  cruel  saw-edge  was  exposed.    If  planted 

as  an  appendage  to  the  posterior  dorsal  fin^  or  near  the  tail^ 

where  the  flezibilitj  of  the  body  would  be  considerable^. 

this  formidable  organ  might  be  directed  by  the  will  of  the 

possestor,  and  used  with  destructive  effect  upon  his  foes. 

A  great  number  of  fragments  of  teeth  of  PeUdodus  and 

Cladodua  are  contained  in  the  collection  which  you  sent. 

They  represent  several  species,  but  all  are  too  imperfect  for 

description. 

Yours  truly, 

J.  S.  Newbekky,  M.  D. 


LOCiLL  DETAIM. 

To  the  foregoing  general  description  of  the  Connected 
Section  of  the  rocks,  and  the  list  of  fossils  by  which  they 
are  identified,  details  will  now  be  added  for  local  informa*^ 
tion. 

Corydon  is  the  seat  of  justice,  and  commercial  center  or 
the  county.  It  was  founded  by  General  Harrison,  (after- 
ward President  of  the  United  States,)  about  the  year  1808^ 
and  presents  many  evidences  of  its  early  date — as  large^ 
shade  trees  in  some  of  the  lawns,  and  the  rows  of  trees 
planted  along  Indian  creek  to  protect  the  banks,  now  pre- 
senting an  unique  appearance  as  they  guard  and  protect  the 
boundaries  of  farms,  and  evincing  an  age  of  improvement 
not  elsewhere  seen  in  the  State.  An  air  of  permanent  thrift 
prevails,  indicating  a  well-founded  prosperity;  but,  save  the- 
residences  of  the  earliest  period,  and  the  utter  destrqctioD 
of  their  park-like  grounds,  are  almost  sad  reminders  of  the- 

past. 

In  1813  Corydon  became  the  seat  of  government  of  the 
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Territory  of  Indiana  under  Gov.  Posey,  and  sabseqnently 
from  1816,  when  this  State  was  organized,  until  1825,  it  was 
the  capital  of  Indiana. 

The  "  ancient  capitol "  of  the  State  was  erected  by  the 
county  for  a  court-house,  in  1811.  It  is  forty  feet  square, 
two  stories  high,  and  built  of  blue  limestone  in  irregular 
courses,  from  four  to  ten  inches  thick.  The  window  sills 
are  of  a  buff  or  yellow  stone,  quarried  at  Salisbury,  which 
comes  from  the  quarry  so  soft  that  it  may  be  hewed  with  an 
ax  or  cut  with  a  hand-saw,  but  which  hardens  on  exposure 
to  the  air. 

In  this  pioneer  period  some  of  the  most  enterprising  sol- 
diers of  the  Revolution  and  of  the  War  of  1812,  with 
cadets  representing  the  bravest  energy  of  the  Eastern  States, 
became  citizens  of  Harrison  county.  Mention  is  almost 
invidious,  but  among  the  many  who  came  was  the  tall  sol- 
•dierly  patriot — General  Posey — friend  and  companion  of 
Washington.  Familiar  with  the  views,  plans  and  maxims 
of  his  great  friend,  he  imitated  closely  all  that  was  pure  and 
noble  in  his  character. 

Gov.  Jennings,  with  a  personnel  like  Agamemnon,  walked 
^'  a  king  of  men,''  honest,  pure,  with  heroic  courage  for  the 
right,  lives  in  history  a  peer  of  the  noblest  in  patriotism. 

Harbin  Moore,  a  meteor  of  brilliant  thought  and  speech, 
and  princely  in  courtly  elegance  of  manners  and  conver- 
sation. 

The  Boones,  unrivalled  in  pioneer  daring  that  never 
•quailed  before  their  savage  enemies,  and  ^'  in  whose  lexicon 
there  was  no  such  word  as  fail." 

The  classic  Harrison — a  true  friend,  kind  neighbor,  gal- 
lant soldier,  magnanimous  conqueror,  victor  on  every  battle- 
£eld,  sagacious  statesman  and  President  of  the  Republic, 
held  unchallenged  the  highest  human  title — ^'an  honest 
man.'' 
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Such  were  the  earlj  models  who  deeply  impressed  their 
•character  on  their  descendants.  The  effects  survive  in  the 
ileeds  and  actions  of  the  generations  to  this  day,  and  give 
origin  to  the  enviable  appellation  so  often  bestowed  on  the 
'County  of  "  Patriotic  Harrison." 

Ignoring  the  valleys  of  the  streams,  as  Big  and  Little 
Indian  creeks,  we  find  the  great  ^^ Barrens"  plain,  already 
mentioned,  spread  out  from  140  to  160  feet  above  town; 

It  extends  to  north,  northwest,  east  and  southeast,  or 
irom  the  northern  boundary  of  the  county  to  Ohio  river. 
The  plain,  thus  established  slopes  gently  to  the  southeast, 
^contains  hundreds,  or  rather  thousands,  of  ^'sink-holes,"  on 
its  surface ;  and  the  soil,  as  already  mentioned,  consists  of 
an  immense  mass  of  insoluble  residuum  of  the  materials 
composing  the  St.  Louis  limestone,  degraded  and  removed 
to  a  depth  of  250  or  300  feet,  giving  existence  to  the  great 
Pre-glacial  valley.  By  this  process,  and  exposure  to  rain 
water  charged  with  gases,  the  lime  is  almost  wholly  removed, 
consequently  injudicious  cropping  soon  removes  the  small 
alkaline  remainder,  and  the  crops  are  unsatisfactory  until 
lime  or  some  other  fertilizer  is  applied. 

The  '^ Barrens"  are  so-named  from  the  fiict  that  when 
first  visited  by  white  men  there  were  no  trees  on  such  areas 
as  had  been  swept  by  autumnal  fires ;  but,  on  the  contrary, 
<$DuId  offer  only  a  wild  growth  of  annual  weeds,  prairie 
grass  and  low  "  stool  brush."  Since  the  fires  have  been  pre- 
vented by  settlements,  farms,  etc.,  some  fifty  years  ago,  quite 
a  forest  has  sprung  up,  and  the  former  prairie  plains  are 
crowded  in  places  with  a  young  growth  from  twelve  to 
eighteen  inches  in  diameter. 

Immediately  west  of  town  is  the  commanding  hill  named 
*' Pilot  Knob."  In  an  early  day  it  was  a  landmark  by 
which  white  and  savage  hunters  and  travelers  determined 
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their  position  and  roate.  The  knob  is  290  feet  high  abbve 
town.  An  ancient  river  bench  was  observed  at  the  hight  or 
140  feet,  and  a  lacustral  bench  or  terrace  at  160  feet  abov& 
Indian  creek. 

SECTION  OF  FILOr  KNOa 

Ft. 

Soil 2 

Laminated  Cheeter  sandBtone 14 

Heavy  ferragineus  sandBtone 11 

Compact  argillaceous  limestone,  with  chert.. 15 

Argillaceous  limestone  and  buff  shales 30 

Buff  shales,  with  plates  and  bones 25 

Gray  St.  Louis  limestone,  with  chert,  biyozoans  and  lithoe- 

troiion 10 

White  oolitic  limestone 9 

Massive,  blue,  clinky,  St.  Louis  limestone  and  cherty  shales, 

partly  covered  to  Big  Indian  creek 176 

292 

At  the  base  of  this  section  is  a  dark  bituminous  lime- 
stone^ which^  hj  false  bedding  and  included  vegetable  mat- 
ter^ shows  that  a  great  tidal  disturbance  occurred  in  the 
Sub-Carboniferous  sea.  Fossils  were  not  abundant,  and  in 
some  of  the  rocks  wholly  absent.  The  limestones  in  the 
knob  were  sharp  and  angular,  but  the  hard,  ferruginous, 
sand  rock  at  the  top  was  rounded,  planished  and  moulded 
on  the  edges,  indicating  that  a  violent  current  of  water  of 
great  volume  had,  in  the  beginning  of  the  time  when  it  was 
above  ocean  level,  and  subject  to  serial  influences,  eroded  a 
way  around  this  hill-top,  and  that  degradation  alone  would 
not  account  for  the  phenomenon.  Again,  the  abrupt  water- 
worn  declivity  on  the  northern  face,  with  a  well-rounded 
pebbly  talus  to  the  southeast,  plainly  showed  the  direction 
from  which  the  great  current  of  water  came,  and  toward 
which  it  flowed. 

Half  a  mile  north  of  Corydon,  on  the  southeast  quarter,. 
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iection  25^  township  3^  range  3  east^  stone  was  being  quar- 
ried for  the  -piers  of  the  new  bridge^  giving  the  following 
exhibit : 

SECnOK  AT  JUDOB  SLAUOHTEB'S  QUABBY. 

Ft  In. 

Slope,  shale  and  chert  (ooYered) 30  0 

Blue  limestone,  in  beds  12  to  18  inches  thick 8  0 

Thinly  laminated  limestone 16  0 

Bituminous  limestone,  with  annnlated  vermiform  f  ncoidal  ? 

markings 2  6 

Carbonaoeoas  slate  in  Indian  creek 0  4 

56  10 

The  product^  although  hard  to  work,  was  obtained  in 
good  blocks,  and,  judging  from  past  experience,  will  prove 
durable. 

During  the  petroleum  excitement  a  well  was  commenced 
at  Corydon  in  September,  1871,  and  bored  to  a  depth  of 
1200  feet,  in  the  fall  of  1873,  at  a  cost  of  95,451. 

I  am  indebted  to  Major  Thomas  McGrain,  one  of  the 
officers  of  the  Corydon  Artesian  Well  company,  for  the  fol- 
lowing accurate  statement  of  material  passed  through. 

The  geological  determinations  are  made,  as  a  rule,  from 
well-known  and  easily  recognized  strata,  which  outcrop 
within  the  county  or  in  adjoining  territory,  measuring  from 
an  average  of  many  outcrops  when  stratigraphy  alone  was 
relied  upon.  The  starting  point  was  a  known  exposure, 
while  the  Knobstone  shales  and  sandstones,  and  the  Black 
Slate,  did  not  admit  of  error  from  their  well-known  character : 

SECTION  OF  COBYDON  ARTESIAN  SALT  WELL. 

Ft  Pt. 

Soil  and  fluviatile  drift .\ 12 

Blue  St.  Louis  limestone 36  48 

Blae  St.   Loaifl  limestone,  with  saline  Bulphar 

water 9  57 

Gray  limestone,  with  claj  partings 66  123 

Soapstone 5  128 

Limestone 3  131 

[23--GBO.  KxpoBT.] 
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Ft.  PU 

Siliceous  shale  (sandstone?) 4  135 

Blue  limefltone,  Keokuk 15  150 

Limestone,  with  geodes  and  chert 40  190 

Gray  limestone 40  230 

Knob  shale  and  soapetone,  "Bloom  of  Oil" 136  366 

Knob  shale  and  soft  sandstone 18  384 

Knob  shale  and  hard  sandstone 9  393 

Knob  shale  and  soft  sandstone 18  411 

Knob  shale  and  tough  sandstone 106  517 

Knob  shale  and  soapstone  with  carburetted  hydro- 
gen gas 33  550 

Knob  siliceous  shale  and  sandstone 24  574 

Knob  shale  and  soft  sandstone 9  583 

Knob  sandstone,  light  colored 12  595 

Knob  sandstone  and  shale,  gas 57  652 

Devonian  Black  Slate,  Genesee  shale  with 
strong  brine,  gas  and  petroleum. 

Dark  limestone 113  765 

Hard  sandstone? 24  789 

Siliceous  limestone,  reported 29  818 

Upper  Silurian  argillaceous  limestone 15  833 

The  same,  harder  and  darker 46  879 

The  same,  with  sulphur  water  and^little  gas 21  900 

The  same,  dark  limestone,  harder 6  906 

The  same,  very  hard  (chert) 12  918 

Lower  Silurian,  soft  blue  stone 24  942 

The  same,  harder 44  986 

The  same,  softer,  sulphur  water 2  '  988 

The  same,  very  hard 30  1018 

The  same,  dark,  hard  stone 182  1200 

This  sectiOD,  with  the  exposure  at  Pilot  Knob,  gives  a 
connected  section  of  nearly  fifteen  hundred  ibet,  and,  besides 
the  importance  of  so  long  a  section  over  usually  inaccessi- 
ble strata,  shows  the  gradual  thickening  of  strata  as  they 
dip  deep  below  the  surface,  and,  vice  versa,  a  thinning  out 

as  they  approach  the  rim  of  the  basin  which  is  so  well 
exhibited  in  the  Sub-Carboniferous  and  Coal-Measure  strata 
in  the  central  and2western  parts  of  the  State. 


* 
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The  eapacitj  of  the  well  was  tested  by  pumping,  and 
gave  a  little  show  of  oil,  enough  gas  to  use  in  part  for  fuel, 
and,  for  two  hours  at  a  time,  a  two-inch  stream  of  brine, 
strong  enough  to  yield  one  and  a. quarter  pounds  of  salt 
per  gallon. 

The  White  Sulphur  well,  Zenor  &  Co.,  proprietors,  is 
half  a  mile  east  of  Corydon.  The  grounds  are  well  fitted 
up  for  the  comfort  and  pleasure  of  visitors,  with  arrange- 
ments for  using  the  water  in  any  desired  way.  An  analysis 
by  T.  E.  Jenkens,  M.  D.,  of  Louisville,  shows  the  total 
salts  in  a  wine  gallon  to  amount  to  450.88  grains,  con- 
sisting of  bi-carbonate  of  soda,  bi-<!arbonate  of  magnesia, 
sulphate  of  soda,  sulphate  of  magnesia,  sulphate  of  lime, 
chloride  of  sodium,  chloride  of  magnesium,  chloride  of  cal- 
cium, and  silica  with  carbonic  and  sulphydric  acids.  The 
eflBcacy  of  this  water  is  well  known  and  appreciated  by 
hundreds  of  invalids  who  have  been  benefitted  by  its  use. 
It  has  been  found  especially  effective  in  chronic  dyspepsia, 
rheumatism,  gout,  neuralgia,  dumb  ague  and  other  malari- 
ous affections,  scrofula,  skin,  kidney  and  female  diseases. 
Cures,  almost  magical  in  their  results,  are  vouched  for  by 
those  who  have  been  raised  from  beds  of  suffering.  The 
town  is  healthy,  the  scenery  romantic  and  full  of  the  natu- 
ral wonders  of  cave,  spring  and  stone  life.  Wide  views 
may  be  enjoyed.  Excellent  piked  roads  for  drives,  with 
Kintner's  hotel,  which  is  equal  to  the  best. 

Many  natural  springs  of  great  volume  breaking  out  at  the 
fair  grounds,  and  the  reported  "  bottomless  blue  spring,"  on 
the  pike  in  the  eastern  part  of  town,  indicates  the  cavern- 
ous condition  of  the  underlying  rocks.  Wells  sometimes 
pierce  these  hidden  streams  of  water,  from  which  the  usual 
ghostly  blind  fish  and  crustaceans  are  drawn.  The  well  of 
B.  P.  Douglas  is  a  museum  of  cave  life. 

Two  steam  mills,  one  water  mill,  several  manufacturing 
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establishments^  drug^  hardware  and  dry  goods  stores,  with 
well  appointed  stocks,  indicate  the  thrifty  business  and 
commerce  of  the  county  seat. 

Martin's  knob,  two  miles  south  of  town,  is  one  of  the 
highest  points  in  the  neighborhood,  giving  a  grand  view 
along  and  across  the  great  valley  plain.  The  northern  and 
^^northeastern  faces  are  bare  and  abrupt,  with  tains  to  south 
and  southwest,  containing  water- worn,  rounded  gravel  from 
local  rocks. 

SECTION  OF  MABTIN'S  KNOB.  Ft 

Soil 10. 

Chester  sandstone 30 

Chester  limestone  and  chert 60 

St.  Loais  limestone  and  claj,  with  good  oolitic  stone,  partly 

covered  .^ 196 

Blue  bituminous  limestone 14 

310 

On  land  of  Clark  Highfill,  two  miles  west  of  town,  on 
section  25,  township  3,  range  3  east,  is  a  fine  outcrop  of 
oolitic  limestone,  and  easily  accessible.  The  following  was 
observed : 

SECTION  AT  HIOHFILUS  OOLITIC  QUARRY.  Ft. 

Chester  sandstone 35 

Chester  limestone 40 

St.  Louis  gray  limestone 20 

White  oolitic  limestone 10 

Cherty  argillaceous  shale,  plates  of  limestone 80 

185 

Big  Indian  creek,  at  its  confluence  with  Little  Indian, 
flows  off  with  a  current  of  two  and  a  half  to  three  miles  an 
hour,  with  a  breadth  of  thirty  to  sixty  feet,  and  depth  of 
one  to  two  feet,  largely  increased  by  spring  and  winter 
floods,  and  somewhat  reduced  by  summer  droughts.  It 
passes  through  a  wild,  narrow  gorge  or  canon,  with  steep, 
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precipitous  bluffs,  from  one  hundred  to  two  hundred  feet 
high,  and  little  or  no  valley  ^'  bottoms."  If  long  exposed, 
the  limestone  bluffs  would  have  been  rounded  by  action  of 
air  and  rain  to  gentle  slopes,  and  the  valley  widened ;  but 
that  not  being  the  case,  we  know  that  the  valley  and  stream 
are  of  recent  origin,  compared  with  the  surrounding  well- 
rounded  knobs  and  hills  and  the  very  gentle  slopes  about 
the  more  .ancient  Pre*glacial  river  valley  and  the  old, 
sunken  areas  of  Brushy,  Grassy  and  Ripperden  valleys. 
The  origin  of  this,  as  well  as  every  similar  phenomena, 
may  be  attributed  to  the  cavernous  nature  of  the  St.  Louis 
rocks  through  which  its  course  lies.  The  stream  is  now 
seeking  another  route  and  lower  level  for  a  short  distance 
below  town,  on  section  2,  township  4  south,  range  3  east, 
known  as  "  Sink  of  Indian  creek."  In  dry  times  the  water 
gradually  sinks  for  days  to  the  lower  new  channel,  then 
suddenly  disappears  with  a  whistling  sound  and  forcible 
suction,  which  lasts  for  only  a  few  minutes.  After  an  unex- 
plored subterranean  passage  of  eight  or  ten  miles,  it  again 
makes  its  appearance  from  the  "Blue  hole"  or  "Rise  of 
Indian  creek." 

Within  the  distance  above  mentioned,  samples  of  fair  to 
poor  lithographic  stone  were  observed  at  several  outcrops. 
The  white  oolitic  limestone  was  seen  at  a  few  localities, 
marked  on  the  map,  varying  in  thickness  from  one  to  nine 
feet.  At  numerous  exposures  the  argillaceous  bed,  beneath 
the  oolitic  limestone,  was  seen  crowded  with  flint-balls. 
One  of  the  ancient  flint  quarries,  locally  known  as  "Indian 
silver  mines,"  and  of  importance  to  students  of  the  Stone 
Age,  will  be  further  treated  under  the  head  of  Archseology. 
Ascending  Big  Indian  creek  on  the  west  bank,  on  section 
5,  township  4,  range  3,  at  the  residence  of  Frederick  Cline, 
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which  was  found  to  be  460  feet  above  Blue  river,  577  feet 
above  Ohio  river  and  357  feet  above  Coryd^n,  the  follow- 
ing strata  were  seen : 

SECTION  AT  CLINE'S.  Ft.  In. 

Sandy  soil • 20  0 

Bed,  ferruginous,  conglomerate  sandstone 18  0 

Gray  and  red  Kaskaskia  limestone,  with  ProductuSf  Spirir 

ferOf  ArehimedeSf  etc .' 12  0 

Bed  and  blue  Chester  shales  and  sandstone 40  0 

Hard  gray  Chester  limestone 16  0 

Sulphurous  argillite 4  0 

Black,  slaty  *'coal  bone" 0  4 

Bright,  resinous  coal  in  brook 0  2 

St.  Louis  limestone  in  brook 0  0 

110    6 

At  another  locality  on  the  same  tract  the  Kaskaskia  lime- 
stone is  rich  in  Chester  fossils,  in  fact  an  almost  complete 
suite  of  the  fossils  of  this  group  might  be  collected  here. 

From  the  residence  of  Levi  Cline,  on  the  same  section, 
and  at  about  the  same  elevation,  Pilot  and  Martin's  Knobs 
could  be  seen  and  identified;  and  dimly,  sixteen  miles  to 
the  east,  can  be  seen  the  bluffs  of  Floyd  county,  also,  a 
range  of  hills  in  Kentucky,  twenty-two  miles  to  the  south. 
In  Levi  Cline's  well,  twenty-one  feet  deep,  near  the  bottom, 
a  thin  parting,  indicating  the  place  of  coal  A,  was  observed, 
but  no  remarkable  seam  of  coal  can  be  found  here.  Sec- 
tions very  similar  to  the  foregoing  were  observed  on  lands 
of  L.  Cline,  F.  Windle  and  Philip  Snyder. 

On  the  farm  of  Rev.  Jacob  Keller,  section  32,  township 
3,  range  3,  is  an  outcrop  of  the  lower  Coal  Measures  and 
Chester  beds,  of  great  interest.  The  following  section  in- 
cludes the  space  by  barometric  measurement  to  the  level  of 
the  creek  at  Corydon,  four  and  a  half  miles  east. 

SECTION  AT  KELLBR'S  HILL.  Ft 

Loess  soil 2 

Conglomerate  sandrock 10 

Dark  carbonaceous  Bhale,  place  of  coal  A « 20 
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Ft. 

Heayy  grit  stone 15 

Soft  Bandstone 7 

Bine  Kaakaskia  limestone,  with  Chester  fossils 25 

Argillaceoas  limestone,  with  chert 15 

White  limestone 6 

Slope  to  sink 20 

Space  bj  barometer  to  creek  at  Corjdon 240 

•    360 

Mr.  Ezra  Keller^  while  pursuing  his  studies  in  geology^ 
has  gathered  at  this  locality,  which  is  wondrously  rich^  a 
remarkable  collection  of  Coal  Measure  fossils,  including 
great  trunks  of  Lqyidodendron,  forked,  strangely  strangu- 
lated, from  two  to  two  and  a  half  feet  in  diameter,  but  short 
and  stumpy,  as  if  of  such  weak  or  herbaceous  growth  as  to 
forbid  tall,  erect  stature.  Stigmaria  of  different  species, 
Knorriaf  with  ferns  and  fruit-like  seeds  of  Coal  Measure 
plants,  a  stony  herbarium  of  the  age  of  coal.  His  collection 
includes,  also,  almost  a  complete  set  of  Chester  and  St. 
Louis  fossils. 

The  Coal  Measure  strata  continue  west,  increasing  with 
the  dip  in  thickness  in  a  great  trough  to  Blue  river.  On 
section  34,  township  3,  range  2  east,  the  river  has  barely 
escarped  a  steep,  almost  inaccessible  bluff. 

SECTION  AT  ROTHBOCK*S  CLIFF,  BLUE  BIYEB. 

Ft. 

Soil  and  fluviatile  drift 60 

Laminated  soapstone 14 

Massive  quarry  sandstone,  conglomerate 8 

Soft  ferruginons  sandstone 11 

Place  of  coal  A '    0 

Shale  and  fire  claj 7 

Chester  limestone  and  silioeons  shales j 120 

St.  Louis  limestonei  covered  to  Blue  river 180 

400 

The  massive  sand  rook  is  easily  quarried,  breaking  in 
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great  cubes,  as  if  cat  by  hand,  from  two  to  eight  feet  square, 
and  larger,  and  from  evidence  of  exposure,  is  of  unlimited 
endurance;  as  a  grit  stone  it  is  first-rate,  and  should  com* 
mand  the  attention  of  manufiu^turers  desiring  very  large 
grindstones*  Beds  of  excellent  paving  stones  are  exposed 
in  the  lithographic  member  of  the  Chester  group* 

Borden's  cave,  on  section  36;  adjoining  the  above,  is  a 
new  discovery,  and  of  unrivalled  beauty. 

A  friend  who  lately  visited  this  interesting  and  new  dis- 
covery, kindly  furnished  us  with  the  following : 

"BORDEN'S  CAVE. 

'^The  cave  contains  four  rooms,  each  differing  from  the 
rest  in  the  shape  and  number  of  its  formations.  The  first 
room  is  about  fifty  feet  high,  and  contains  many  stalactites, 
which  are  slender,  tolerably  clear,  and  from  two  to  five  feet 
long.  The  stalagmites  are,  also,  numerous  and  beautiful ; 
the  stalactitic  folds  on  the  sides  of  the  room  depend  in 
masses  that,  no  doubt,  weigh  many  tons.  The  most  noted 
formations  in  the  second  story  are:  1.  Very  white,  clear 
stalagmites,  covered  with  points  of  calc  spar,  that  give  them 
the  appearance  of  being  covered  with  frost.  2.  A  mass  of 
broken  stalagmites  that  have  fallen  from  the  walls  of  the 
room ;  this  mass  attracts  much  attention  from  those  who  do 
not  understand  the  process  of  its  formation.  3.  A  large 
branching  stalagmite  in  the  lefl  side  of  the  room. 

^^A  large  pile  of  rocks,  resembling  Jug  rock  in  Martin 
county,  partly  separates  the  second  and  third  rooms.  Beyond 
it  is  a  shelving  rock,  twenty-five  feet  long  and  ten  feet  wide, 
that  contains,  probably,  5,000  stalactites,  from  an  inch  to 
two  feet  long,  and  from  one-fourth  of  an  inch  to  two  inche^ 
thick.  Some  of  these  stalactites  have  been  broken  off^,  per- 
haps, by  an  earthquake,  and  as  they  fell  they  lodged  among 
others,  and  have  been  cemented  to  them  in  many  different 
positions. 
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'^The  fourth  room  is  entered  by  aaoending  a  ladder.  It 
is  smaller  than  the  others,  and  the  most  interesting  object  it 
contains  is  a  hnge  stalagmite,  eight  feet  high.  One  half  of 
it  has  been  removed  by  a  small  stream  of  water,  so  the  pres- 
ent specimen  is  only  a  part  of  what  was  formerly  there. 

'^  Mr.  Borden  has  labored  industriously  to  improve  the 
cave.  He  has  made  and  put  in  place  a  ladder  fifty-four  feet 
long,  by  which  the  cave  is  entered,  and  also  put  up  three 
smaller  ones  at  places  inside.  He  has  graded  some  of  the 
rough'  places,  and  is  at  present  engaged  in  opening  a  narrow 
channel  through  which  there  is  b,  strong  current  of  air. 
The  cave  is  worth  a  visit  from  all  who  enjoy  subterranean 
rambles.^' 

The  Blue  Spouter  is  a  geyser-like  spring  in  Walnut  val- 
ley, a  quarter  of  a  mile  east  of  Blue  river.  A  circular  hole, 
filled  to  overflowing  with  clear  blue  water,  gives  discharge 
to  the  great  cavernous  region  adjoining.  During  and  after 
a  wet  season  the  water  rushes  out  with  a  roaring  violence, 
sometimes  spouting  up  four  or  five  feet  above  the  basin,  in  a 
column  four  or  five  feet  in  diameter,  silvered  with  foam,  and 
carrying  out  the  fish  peculiar  to  the  open  streams  of  that 
region,  indicating  a  connection  with  some  of  them  at  no 
great  distance. 

Rhodes^  cave,  on  section  29,  township  3,  range  3,  near 
the  road  from  Corydon  to  Harrison  valley,  has  its  entrance, 
almost  like  a  well,  in  a  corn  field.  The  door  is  eight  by 
twelve  feet.  A  rapid  descent  over  angular,  &Ilen  rooks, 
leads  by  a  passageway,  seven  to  ten  feet  high,  to  the  lake, 
ninety-three  feet  below  the  sur&ce.  The  lake  is  fed  by 
permanent  springs,  and  never  diminishes  much,  if  any,  in 
size.  It  is  reported  to  have  a  measured  depth  of  over  forty 
feet.  A  small  spring,  dripping  from  the  limestone  walls, 
fringes  the  south  side  with  clusters  and  sheaves  of  slender 
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stalactites^  and  falls  into  a  basin-shaped  stalagmite.  The 
lake  contains  a  great  many  white^  blind  fishes  and  cray- 
fishesy  but  the  floor  and  water  was  so  muddy  from  a  late 
rain  that  none  could  be  taken  at  the  time  of  our  visit. 
Swarms  of  bats,  very  social  in  their  ha))its^  resort  to  the 
cave^  arranging  themselves^  in  summer  months^  in  family 
circles  of  six  or  eight.  In  winter  they  hybemate  here, 
hanging  by  the  feet  to  the  roof,  with  heads  down,  in  great 
clusters  of  thousands,  remaining  in  a  semi-torpid  condition 
until  the  warmth  of  spring  recalls  them  to  active  life. 

The  cool,  dry  air  of  the  cave  has  high  antiseptic  proper- 
ties, preserving  fruit,  fresh  meat,  etc.,  in  perfection. 

On  section  30,  adjoining,  on  land  belonging  to  Messrs. 
Rhodes,  Rothrock  and  'Squire  Hausenfluck,  six  miles  west 
of  Corjdon,  is  a  massive  band  of  Coal-Measure  sandstone, 
which  is  reached  with  very  little  or  no  stripping.  The 
natural  cleavage  breaks  it  into  blocks  and  columnar  masses 
four  to  six  feet  square  on  the  end  and  ten  feet  or  more  in 
length.  On  the  exposure  was  seen  hundreds  of  cubes, 
almost  mathematically  true,  four  to  five  feet  square,  and  a 
column  twenty-three  feet  long  and  four  by  five  feet  trans- 
versely. The  stone  may  be  readily  split  or  broken  by 
workmen  to  any  required  size  or  shape.  Exposed  in  and 
on  Blue  river  during  the  ages  required  to  erode  a  valley 
400  feet  deep,  it  still  presents  sharp,  square  corners  and 
edges,  indicating  remarkable  resistance  to  the  action  of  the 
elements  through  indefinite  time.  It  is  a  superior  grit- 
stone, and,  tested  at  a  Louisville  edge-tool  factory,  was 
found  equal  to  any  they  had  used.  Suitable  grits  may  be 
had  of  any  practicable  dimensions.  The  quarry  is  on  the 
summit  of  the  table-land,  400  feet  above  Blue  river.  The 
product  may  be  rolled  down  the  steep  blufi^  to  the  river 
without  danger  of  breaking.     The  point  ofiers  favorable 
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conditions  for  a  mill  site^  with  a  great  abundance  of  cheap 
material  for  the  construction  of  a  permanent  dam,  with 
good  water  power. 

The  bar  of  Blue  river  at  this  point,  by  barometer,  is  102 
feet  lower  than  Cory  don,  and  480  feet  above  the  ocean. 

Passing  from  the  top  of  the  hill  near  P.  P.  Sonners', 
down  Hickman's  brook  to  Blue  river,  the  following  was 
observed : 

SECTION  AT  HICKMAN'S  BROOK.  Ft. 

Sandy  loam 40 

Heavj  sandstone 50 

Blue  Chester  limestone 20 

Argillaceous  limestone  and  shale 30 

Banded  limestone 20 

Heavy  limestone 30 

Limestone  (covered  to  brook) 230 

420 

In  the  rocky  bed  of  the  brook,  besides  a  variety  of  com- 
mon St.  Louis  fossils,  there  was  observed  many  specimens 
of  lAthostrotion  proliferumy  solitary,  and  in  clusters  some  of 
which  were  over  two  feet  in  diameter;  amorphous  geodes, 
and  coarse  chert,  filled  with  bryozoans,  indicated  the  upper 
member  of  the  St.  Louis  limestone. 

Harrison  valley  is  a  rich  sunken  area,  once  owned  by 
President  Harrison  when  Governor  of  Indiana  Territory. 
Every  locality  and  plat  of  land  calls  up  some  historic  remi- 
nescence  of  its  original  owner;  one  plat  is  known  as  the 
"Governor's  field,"  another  as  the  ^'General's  meadow." 
The  valley  is  almost  a  grand  amphitheater  walled  by  lime- 
stone hills,  wrought  by  time  into  a  gentle  slope.  In  the 
middle  of  the  level  central  area  is  a  basin  rimmed  with  a 
natural  stone  wall,  scarce  two  feet  high,  filled  with  pure 
clear  water.  The  ebullition  in  the  center  of  the  basin  shows 
in  ordinary  times  a  great  flow  of  water.  In  flood  times  a 
furious  torrent,  ten  to  fifteen  feet  in  diameter,  rolls  up  three 
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to  six  feet  above  the  surface  level^  and  flows  in  a  wondrous 
river  one  hundred  feet  wide,  and  ten  to  fifteen  deep.  Even 
in  seasons  of  protracted  drought  the  flow  is  reported  as  a 
constant  stream,  thirty  feet  wide  and  eight  inches  deep. 
From  the  spring  to  Blue  river,  a  few  hundred  yards  distant, 
there  is  a  fall  of  eight  feet,  and  the  power  is  used  to  run  a 
saw  mill.  In  the  earliest  times  a  distillery  was  located  near 
the  great  fountain,  cold  water  being  pumped  thence. 

By  ascertaining  the  location  of  summer  showers  in  the 
adjoining  regions,  and  the  character  and  color  of  the  soils, 
whether  yellow,  red,  brown  or  black,  and  carefully  noting 
the  color  of  the  water  at  the  time,  in  the  great  Harrison 
fountain,  it  has  been  ascertained  that  the  drainage  is  from 
the  '^ Barrens^'  and  valley  areas,  eight  to  ten  miles  north 
and  northwest. 

Interesting  and  beautiful  as  the  valley  view  is,  and  no 
tourist  has  seen  America  without  seeing  this  spring,  it  was 
far  more  beautiful  and'  attractive  robed  in  nature's  garb  of 
forest,  vines  and  sward;  a  favorite  resting  place  to  the  mys- 
tery-loving savages,  it  at  once  attracted  the  attention  of  the 
pioneer  General  from  economic,  as  well  as  other  reasons. 
Mills  were  a  necessity,  and  to  insure  a  rapid  influx  of  friends 
and  defenders,  for  every  man  and  woman  must  be  at  once 
farmer  and  soldier,  mills  must  be  erected  at  such  localities 
where  they  could  be  built  quickly  and  at  the  least  expense, 
so  the  Governor  secured  the  valley,  and  in  1805-6  erected 
a  mill,  and  employed  himself,  between  campaigns,  as  a 
farmer  and  actual  miller.  Persons  now  living  in  the  vicinity 
remember,  when  boys,  being  sent  to  mill  on  horseback  with 
a  sack  of  corn  or  wheat,  which  General  Harrison  would 
receive  with  his  own  hands  and  carry  to  the  hopper. 

The  old  residence  is  gone;  some  shrubbery  remains,  and 
the  orchard  planted  by  the  American  Cincinnatus  survives  in 
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vigorous  growth  and  fruitage — the  trees,  dow  seventy  years 
old,  are  from  two  to  two  and  a  half  feet  in  diameter. 

In  Bogard's  valley,  a  short  distance  north  on  section  18, 
township  3,  range  3,  the  noted  ^^  Bogard  spring  '^  flows  out 
of  the  east  bluff  and  gives  origin  to  a  brook  three  feet  wide 
and  two  to  four  inches  deep.  After  heavy  rains,  white, 
sightless  fishes  and  crayfishes,  are  cast  out  by  the  violent 
torrent.  Close  by  is  a  "  Reformed  '^  church,  with  the  signifi- 
cant dates  on  the  gable,  1638-1861. 

By  reference  to  Table  of  Altitudes  hereinafter  given,  it 
will  be  seen  that  the  tops  of  the  hills  and  table- lands  of  the 
Chester  group,  in  the  southwest  and  western  part  of  the 
county,  attain  a  hight  of  nine  hundred  and  fifty  to  nine 
hundred  and  sixty  feet  above  the  ocean,  or  the  western  bluff 
of  the  Pre-glacial  valley  is  almost  identical  in  level,  althotigh 
of  widely  different  geological  position  with  that  of  the  east- 
em  bluff,  which  is  also  near  the  Floyd  county  line,  nine 
hundred  and  sixty  feet  above  same  datum  plane.  In  this 
valley,  as  before  said,  Ls  the  '^  Barrens''  plains,  ten  to  fifteen 
miles  wide,  and  from  two  hundred  and  fifty  to  three  hundred 
feet  deep,  cut  out  of  solid  St.  Louis  and  lower  Chester  lime- 
stones. The  Barrens  being  from  one  hundred  and  thirty  to 
one  hundred  and  sixty  feet  above  Corydon  and  the  present 
recent  streams. 

The  Chester  Group  region  being  capped  with  sandstone, 
which  is  not  affected  by  the  elements,  but  is  only  worn  by 
attrition  or  erosion,  is  very  hilly  or  almost  mountainous. 
At  Buckhardt's,  about  one  mile  east  of  Winnsboro,  a  fine, 
thick  bed  of  snow-white  oolitic  limestone  was  observed, 
with  the  following  strata : 
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SECTION  AT  BUGKHARDT'S,  (FKENCHTOWN,  ONE  MILE  EAST  OF  WINNS- 

BORO). 

Ft. 

Covered  (clay  ioil) 39 

Heavy  bedded  Chester  sandstone 10 

Argillaceous  limestone 15 

Argillaceous  limestone,  with  bands  of  chert 25 

Flaggy  limestone^with  argillaceous  St.  Louis  limestone.  40 

Massive  gray  limestone 20 

Oolitic  limestone 4  to      8 

Gray  limestone  and  clay 50 

207 

In  the  soil  at  the  upper  part  of  this  section  were  found 
many  well-preserved  fossils  of  the  Kaskaskia  and  upper 
members  of  the  Chester  Groups,  especially  Pentremiles  pyH- 
formiSy  Zaphrentis  ynnulosUf  axes  ef  Archimidea,  with  abund- 
ance ofcrinoid  stems. 

Near  the  base  of  the  hills  in  this  vicinity,  one  to  two  miles 
east  of  southeast  from  Winnsboro,  especially  on  the  land  of 
Amos  Burger,  northwest  quarter  section  7,  township  3,  range 
3,  is  found  the  thin  coal  and  coal  bone  which  characteristi- 
cally occurs  near  the  base  of  the  Chester  and  top  of  the  St. 
Louis  Groups. 

Frenchtown  is  an  unique  village,  established  by  the 
Buckhardt  (Bogard)  family,  who  induced  the  settlement  at 
this  point  of  some  fifty  families  from  La  Belle  France.  The 
citizens  are  quiet,  industrious,  and  retain  the  courtesy  char- 
acteristic of  their  nation.  Many  cultivate  vineyards  and 
make  wine.  Some  of  the  vineyards  are  productive  and 
profitable. 

Going  north  there  is  a  descent  of  220  feet  to  Brushy  val- 
ley. It  contains  many  sinks,  which  receive  and  conduct 
the  rainfall  to  the  hidden  brooks  and  rivulets  which  dis- 
charge so  grandly  at  the  Harrison  spring,  before  described. 
The  valley  is  level  or  gently  undulating,  with  considerable 
black,  mucky  soil,  indicating  a  pond  or  lacustral  origin. 


HARBISON  COUNTY.  367 


f 


The  hilly  blafis  are  rounded  and  gently  sloped  in  such  a 
way  as  to  indicate  an  age  reaching  back  to  an  early  period 
in  Qaatemary  times.  Many  well-improved  farms  and 
hom^-like  residences  were  noticed. 

SECTION  AT  BRUSHY  VALLEY.  Ft. 

aaysoil 10  to    20 

Chester  Bandstone  and  limestone 110 

St.  Louis  Group 95 

225 

Hancock's  valley  is  very  similar  in  character,  but  more 
nndnlatory.     The  land  produces  good  crops  of  corn,  wheat 
oats  and  grass.     As  a  result,  the  farmers  appeared  prosper- 
ous and  happy  in  their  well-appointed  homes. 

Palmyra  is  a  well  located  village  on  the  New  Albany  and 
Vincennes  turnpike,  surrounded  by  a  level  or  gently  undu- 
lating plateau  of  well  cultivated  land,  with  fine  pastures 
and  meadows,  interspersed  with  funnel-shaped  sinks  and 
residual  beds  of  chert  (locally  called  "  niggerheads  ")  occa- 
sionally showing  on  the  surface;  but  these  "Barrens"  pecu- 
liarities are,  as  a  rule,  pretty  deeply  covered  with  lacustral 
or  alluvial  loam.  Many  of  the  "  sinks  *'  have  been  puddled, 
forming  permanent  water  pools  for  stock,  fish,  etc.,  and 
adding  to  the  beauty  of  the  landscape;  others,  with  good 
subterranean  drainage,  are  silent,  empty  amphitheatres.  The 
vicinity  is  noted  for  reliable  crops  of  corn  and  wheat  and 
superior  product  of  grazing  and  meadow  lands.  Fruit  is 
abundant.  The  orchards  are  highly  productive,  the  trees 
being  annually  loaded  with  apples  and  peaches  of  excellent 
quality. 

Palmyra  lake,  on  land  of  Jonathan  Tarr,  is  a  picturesque 
sheet  of  water — ^a  mirror  in  a  setting  of  emerald  verdure. 
It  still  retains  in  its  vegetation,  survivors  of  the  old  Lacus- 
tral age  or  Loess  loams,  as  persimmons  on  the  banks,  and 
Nelumbium  and  Nymphas  in  the  water.     The  area  of  this  lake 
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is  estimated  at  twelve  to  fifteen  acres^  and  the  depth  at  fonr- 
teen  feet. 

It  is  the  favorite  resort  of  muskrats,  wild  ducks  and 
geese ;  thrushes^  in  great  numbers^  nest  on  bushes  growing 
in  the  shallow  borders^  and,  with  sagacious  foresight,  build- 
ing just  above  the  permanent  water  line.  Yellow  catfishes^ 
fourteen  inches  long,  have  been  caught  here.  After  heavy 
rains  the  lake  overflows  and  gives  origin  to  a  small  stream- 
let, the  water  from  which  is  swallowed  by  a  sink,  and  is 
afterwards  discharged  at  Kinney's  big  spring  on  Blue  river, 
near  Fredericksburg. 

The  old  liidian  trail  from  Louisville,  via  Paoli,  to  Yin- 
cennes,  passes  by  the  south  side  of  the  lake,  and  many 
arrow  points  and  flint  chips  show  that  this  was  a  &vorite 
resort  of  the  aborigines. 

The  depth  of  the  Loess  beds  increase  passing  southeast 
on  the  pike.  The  orchards  were  loaded  with  bright,  luscious 
fruit.  Especial  mention  may  be  made  of  the  orchards  of 
W.  B.  Harper,  and  of  many  well  improved  farms. 

The  elevated  region  at  the  northwest  corner  of  the  county, 
surrounded  in  every  direction  by  deep  valleys,  is  noted  for 
healthfulness,  and  especially  for  freedom  from  malaria.  The 
vegetation  characteristic  of  the  Loess,  as  persimmon,  gum 
and  fruits,  was  preserved.  In  this  vicinity  are  beds  of 
white  glass  sand  used  at  the  works  at  New  Albany.  Simi- 
lar beds  of  sand  are  found  along  the  whole  of  the  eastern 
edge  of  the  black  mucky  region,  locally  known  as  the  ^^  Flat 
woods,''  which  I  have  provisionally  referred  to  as  the  flood 
plain  of  the  pre-glacial  river.  The  beds  are  not  continuous, 
but  in  pockets,  and  are  not  restricted  to  the  Indiana  side  of 
the  Ohio  river,  but,  where  reported  or  observed,  extended 
along  the  equivalent  ancient  depression  across  the  State  of 
Kentucky  in  the  direction  of  Nolin  valley  and  Nolin  fork 
of  Green   river.     In   many  places  it  is   a   massive  rook. 
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with  much  stratification  and  false  bedding;  ordinarily^  by 
exposure^  it  has  passed  from  this  condition  to  that  of  loose 
sand.  A  close  examination  shows  that  it  is  later  than  the 
adjacent  rocks^  and  seems  to  show  that  part  of  the  materials 
are  not  earlier  than  the  beginning  of  the  Glacial  epoch;  for, 
with  fragments  and  fossils  from  the  Chester,  St.  Louis  and 
Keokuk  groups,  were  found  small  well-worn  pebbles,  alter- 
nating with  beds  of  clay  and  sand,  that  could  only  have 
been  transported  by  water  having  some  current,  say  two  to 
four  miles  an  hour,  and  as  the  hardest  of  the  fragments  indi- 
cated a  northern  origin,  the  current  must  have  been  from 
north  to  south..  Fine  beds  of  sand,  although  when  of  con- 
siderable extent  carrying  impurities,  were  noticed  on  8.  34 
and  35. 

Descending  from  the  higher  Loess  plateau  to  the  village 
of  Bradford,  the  peculiar  debris  of  the  "Barrens"  was 
observed  with  a  deep  red  soil,  highly  ferruginous. 

New  Salisbury  is  on  the  line  of  the  proposed  Louisville, 
New  Albany  and  St.  Louis  railroad.  An  argillaceous,  mag- 
nesian  stone  occurs  here  in  good  quarry  beds,  mentioned  by 
Dr.  D.  D.  Owen,  in  the  first  Indiana  Geological  Report,  as 
having  been  used  for  window  caps  and  sills  in  the  Corydon 
court  house.  It  comes  from  the  quarry  so  soft  that  it  may 
be  hewed  with  a  common  broad  axe,  but  hardens  en  exposure 
so  as  to  be  suitable  for  building  purposes.  It  fairly  with- 
stands exposure  to  weather,  but  will  not  bear  much  wear 
and  friction.  Door-steps  to  residences  were  seen  at  Cory- 
don, from  this  quarry,  which  had  been  in  use  over  forty 
years. 

From  New  Salisbury,  Indian  creek  valley  is  bounded  on 
each  side  with  broad,  gently  undulating  "  barrens,"  dotted 
with  the  characteristic  "sinks,"  and^ composed,  beneath  the 
surface,  of  fragments  of  broken  chert,  irregular  geodes,  and 
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nuggets  of  quartz  which,  when  fresh  from  their  beds,  gen- 
erally present  worn  or  partly  rounded  angles,  as  if  at  some 
time  exposed  to  running  water.  This  residual  bed  is  from 
thirty  to  forty  feet  thick,  and  the  siliceous  fragments  are  as 
three  or  four  parts  to  one  of  clay. 

King's  Cave,  about  four  miles  east  of  Corydon,  on  the 
New  Albany  turnpike,  is  interesting  and  easily  accessible. 
A  spring  or  small  stream  of  water  is  the  key  to  this  excava- 
vation,  the  chisel  which  tunneled  and  hollowed  out  this 
narrow  cavern,  At  low  water  it  would  pass  through  a  four- 
inch  orifice,  and  is  constant  in  seasons  of  drought;  after  a 
rain  a  torrent  pours  out  of  the  gothic  doorway  six  by  three 
feet.  This  beautiful  doorway,  much  older  than  the  present 
entrance,  is  inaccessible  except  by  ladder;  above,  a  dome- 
shaped  portico  is  well  rounded  to  lines  of  beauty.  The 
vestibule  is  sixty  feet  long,  twelve  feet  wide,  and  five  to  ten 
feet  high,  with  a  rippling  brook  at  one  side.  Beyond,  the 
roof  becomes  lower,  and  at  places  is  but  two  and  a  half  to 
three  feet  high.  Half  a  mile  from  the  entrance  is  a  lake 
thirty  feet  long,  of  no  great  width  or  depth,  containing 
blind  fish  and  crustaceans;  bats,  'coons  and  muskrats  fre- 
quent the  cave  for  rest  and  hibernation.  The  grand  hall 
near  the  lake  is  reported  to  be  one  hundred  and  twenty  feet 
long,  sixteen  feet  wide,  and  eight  feet  high,  with  many 
beautiful  stalactites.  Beyond  the  lake  the  roof  is  so  low 
that  progress  can  be  made  in  a  stooping  posture  only,  or  by 
crawling. 

A  noted  quarry  bed  of  buff  oolitic  limostone  overlies  and 
surrounds  the  cavern.  It  is  equivalent  to  the  other  St. 
Louis  quarry  stones  of  Lawrence,  Monroe  and  Owen  coun- 
ties, being  composed  of  marine  animal  remains,  finely  com- 
minuted and  well  cemented  together.  It  comes  soft  from 
the  quarry  bed,  and  hardens  on  exposure.  It  is  reliable, 
first-class  building  material,  and  needs  only  means  of  trans- 
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portation  to  insure  a  good  demand.     The  following  strata 
are  seen : 

SECTION  AT  KING'S -CAVE. 

Ft 
Soil  and  slope 35 

Ai^illaoeous  limestone 22 

Laminated  limestone 20 

Baff  quarry  limestone  (good) 12 

Blue  argillaceous  limestone 9 

Calcareous  argillite -7 

.105 

Yocum's  Cave^  on  the  south  side  of  Little  Indian  creek, 
in  southwest  quarter,  section  26,  township  3,  range  4,  is  full 
of  attractions,  and  is  a  labyrinth  of  winding  passages.  It 
has  been  but  partially  explored,  and  to  a  distance  of  about 
half  a  mile. 

On  the  Myers  farm  north  of  the  pike,  and  part  of  the 
same  section,  was  seen  an  outcrop  of  the  St.  Louis  beds,  full 
of  well  preserved  fossils.  The  shells  were  mostly  silicified, 
and  the  locality  is  almost  equal  to  the  famous  fossil  beds  at 
Spergen  hill.  This  outcrop  closely  overlies  the  top  of  the 
Keokuk  group. 

Lanesville  is  a  prosperous  village,  nestled  in  the  deep 
valley  of  Little  Indian  creek.  The  citizens  are  mostly 
Germans,  and,  with  many  mechanics,  are  a  self-supporting, 
self-reliant  community.  When  first  visited  by  explorers  it 
was  a  favorite  resort  of  our  savage  predecessors.  Colonel 
B.  Gresham  points  out  the  location  of  five  Indian  villages 
at  this  point.  It  was  even  then  famous  for  its  little  saline 
spring  or  seep.  This  attracted  the  attention  of  General 
Harrison,  when  a  surveyor,  who  opened  a  primitive  well 
and  tested  the  water.  It  was  afterwards  owned  by  Dennis 
Remington  and  Dr.  James  Lane,  father  of  General  Lane,  in 
whose  honor  the  village  was  named.  A  f&w  years  ago  the 
old  pioneer  fixtures,  a  hoUow  tree  "  gum,^'  were  removed, 
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and,  although  covered  with  mud,  were  found  in  good  condi- 
tion after  a  burial  of  half  a  century. 

At  that  time  it  was  found  that  one  gallon  of  the  brine 
would,  on  evaporation,-  yield  three-quarters  of  a  pound  of 
salt.  Another  lick,  both  in  the  Keokuk  beds,  occurs  on  the 
land  of  Uriah  Davis,  in  the  west  part  of  town.  The  small 
amount  of  brine  will  prevent  the  profitable  production  of 
salt;  nor  is  there  a  probability  of  an  increased  supply  of 
brine  by  boring. 

The  valley  bluffs  of  Little  Indian  creek  are  composed  of 
gray  oolitic  limestone,  containing  a  wonderful  variety  of  St. 
Louis  fossils.  No  point  in  the  State  visited  by  the  writer 
can  so  nearly  furnish  a  complete  suite  of  fossils  of  this 
group,  and  this  is  largely  due  to  the  untiring  search  and 
skill  of  George  K.  Green,  to  whom  credit  has  already  been 
given  for  his  researches  in  the  palaeontology  of  this  and 
neighboring  localities.  In  the  bed  of  the  creek,  and  in  a 
branch  half  a  mile  north  of  town,  the  Keokuk  rocks  are 
exposed  from  nine  to  thirty  feet  in  thickness.  The  St. 
Louis  exposures  on  Panther  creek  are  rich  in  well  preserved 
fossils,  but,  in  their  collection,  care  and  patient  industry  are 
required. 

SECTION  AT  LANESVILLE. 

Slope  covered 70  to  30  ft. 

Argillaceoufl  limestone,  with  plates  of  chert 41  ft. 

Warsaw  division— equivalent  of  Spergen  hill  beds — 

with  silicified  fossils  and  fish  teeth 21  ft. 

■Grav  limestone,  with  fish  teeth 9  ft. 

Thick  bedded  blue  limestone— Keokuk 10  ft. 

Ill  ft. 

Half  a  mile  north  of  town  is  a  bed  of  buflf  magnesian 
ai^illite  similar  to  that  quarried  at  New  Salisbury.  Soft  in 
the  quarry,  it  hardens  on  exposure.  Here  it  is  about  seventy 
feet  above  the  Keokuk  limestone. 
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At  the  west  end  of  the  pike  bridge  over  Little  Indian 
ereek^  half  a  mile  east  of  town^  is  a  notable  bed  of  fossils. 
A  gray,  rough  limestone  twelve  feet  thick  contains  a 
remarkable  number  of  fish  teeth.  In  an  exposure  of  sixty 
feet  about  three  thousand  specimens  are  reported  to  have 
been  found,  comprising  at  least  twenty  species.  All  the 
teeth  are  well  preserved,  still  retaining  the  well  worn 
enamel.  Some  of  the  defensive  spines  were  of  such  size  as 
to  indicate  animals  of  great  strength  and  warlike  character. 

In  the  orchard  of  Iverson  Lynn,  a  little  over  a  mile  east 
of  town,  is  a  fossil  locality,  which,  while  rich  in  many  char- 
acteristic St.  Louis  forms,  presents  an  anamoly  not  occur- 
ring elsewhere.  Pentremites,  as  their  name  indicates, 
should  have  five  sides  or  ambulacral  spaces;  but  eleven 
specimens  have  been  collected  here  having  but  four  sides, 
for  which  the  provisional  specific  name  of  qaadrilatej^alis 
has  been  suggested  by  Prof.  Hall. 

Ascending  the  steep  southern  bluffs  of  Little  Indian 
creek,  we  soon  enter  upon  the  rich,  black  soil  of  the  "flat 
woods."  The  timber  is  entirely  different  from  that  of  the 
"Barrens"  and  hill  lands,  consisting  of  hickory,  beech, 
poplar,  walnut,  ash,  white,  red,  black,  burr  and  post  oak, 
linn,  sugar,  etc.  The  amount  and  long  continuance  of  ancient 
eroding  currents  of  water  may  be  inferred  from  the  exist- 
ence of  the  Husung  cave  on  this  nearly  level  plateau. 
Also,  the  big  spring  on  the  farm  of  George  Henry,  section 
1,  township  4,  range  4,  which,  although  on  a  level  loamy 
plain,  pours  up,  filling  a  basin  thirty  feet  in  diameter  with 
clear,  cold  water,  discharging  a  stream  two  feet  wide  and 
two  inches  in  depth.  On  the  adjoining  farm  of  Conrad 
Bickell  the  following  section  was  found  in  digging  a  well 
through  fluviatile  deposits. 


374  QEOLOGICAL  REPORT. 


SECTION  IN  "PLAT  WOODB." 

Ft.     In. 
Black  soil 1      6 

Yellow  clay  and  gravel 15  0 

Gravel  and  sand 8  0 

Plastic  blueclaj 4  0 

Sand  to  limestone 4  0 

32      6 

Statements  of  experience  in  digging  other  wells  show 
that  similar  fluviatile  deposits  occur  characteristically  in  the 
flat  woods  district  of  this  county^  and  inquiries  subsequently 
made  as  far  south  as  Elizabethtown^  in  Kentucky,  showed 
that  the  same  or  similar  causes  have  produced  the  same 
results,  only  on  a  deeper  and  larger  scale. 

Middletown  is  just  east  of  the  eastern  boundary  of  the  Bar- 
rens, and  on  a  higher  level.  It  is  a  growing  village;  the 
citizens  generally  German  or  of  German  descent,  indus- 
trious, thriving  and  economical.  The  village  is  surrounded 
by  a  rich,  prairie-like  plain,  divided  into  good-sized,  well 
arranged  farms,  yielding  choice  fruits  and  wheat,  and  fair 
crops  of  corn  and  hay. 

Farmers  pay  attention  to  the  cultivation  of  clover  and 
the  grasses,  which  explains  their  agricultural  prosperity. 
The  soil  is  i  buff  or  ash  gray  loam  with  considerable  sand, 
and  is  from  ten  to  twenty  feet  deep,  resting  upon  beds  of 
loose  chert,  geodes,  etc.,  characteristic  of  the  barrens,  and 
is  clearly  of  lacustral  as  well  as  fluviatile  origin.  Sink 
holes  are  a  constant  feature,  and  many  of  them,  puddled  by 
rains  and  wash,  have  become  permanent  water  ponds,  val- 
uable for  stock  purposes,  aiid  susceptible  of  much  higher 
value  if  stocked  with  fish,  especially  the  German  carp, 
recently  introduced  into  this  country  by  Prof.  Spencer  F. 
Baird,  United  States  Fish  Commissioner.  This  carp,  .so 
highly  recommended  by  Prof.  Baird  for  land  locked  waters, 
is  a  rapid  grower  and  ranks  high  as  a  food  fish;  it  will  sur- 
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vive  in  stagnant  water  almost  as  long  as  a  catfish,  and  feeds 
on  conferviB  and  aquatic  plants. 

To  the  cultivation  of  fish  for  healthful  and  economical 
food  for  home  table  and  for  market,  the  attention  of  farmers 
and  others  is  urgently  invited.  Actual  experiment  has 
shown  that  an  acre  of  water,  under  control  of  the  owner,  is 
from  five  to  twenty  times  more  profitable  in  this  way  than 
for  agriculture. 

Elizabeth  is  situated  in  the  valley  of  Sand  branch  of  Buck 
creek,  surrounded  on  either  side  with  gently  undulating  or 
level  continuation  of  the  prairie  like  ^^flat  woods.''  The 
village  contains  the  usual  manufacturing  and  mechanical 
establishments  necessary  for  the  accommodation  of  the 
vicinage. 

A  band  of  black,  bituminous  limestone  in  the  hill  south 
of  town  is  the  northern  outcrop  of  the  hydraulic  beds  which 
obtain  remarkable  development  in  the  extreme  southern 
part  of  the  county;  it  will  furnish  material  for  good  water- 
lime,  but  the  thinness  of  the  strata  (two  feet)  will  forbid 
economical  preparation  on  a  large  scale. 

Bridgeport,  situated  at  the  point  where  the  eastern  bound- 
ary of  the  county  diverges  from  Ohio  river,  is  located 
in  the  river  valley,  near  high  water  level.  The  narrow 
valley  is  backed  by  grand,  steep  hills  of  Knob  Sandstone, 
capped  with  limestone  of  the  Keokuk  and  St.  Louis  groups, 
over  five  hundred  feet  high.  The  sharp  conical  knobs 
tower  up,  seeming  to  almost  touch  the  clouds,  and  from 
their  tops  an  interesting  view,  filled  with  picturesque  beauty, 
is  spread  out,  that  rivals  scenes  in  other  lands,  famed  in  song 
and  story,  and  includes  Louisville  and  Jeffersonville,  eleven 
miles  distant,  Bardstown,  forty  miles  away,  and  twenty-five 
miles  of  river  valley.  Just  north  is  a  very  high  pinnacle, 
noted  as  a  landmark  to  pilots  on  the  river.  Well  up  on  the 
steep  side  of  the  bluff  is  the  sandrock  stratum  from  which 
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Btone  was  quarried  for  the  locks  and  canal  around  the  Falls 
at  Louisville.  The  stone  is  accessible  and  in  heavy  beds. 
It  comes  from  the  quarry  soft  and  hardens  on  exposure^  and 
is  eminently  adapted  for  foundations  and  underground Jwork, 
on  account  of  the  facility  with  which  it  may  be  worked. 

SECTION  AT  BRIDGEPOBT. 

St.  Louis  limestone  and  fluviatile  drift 80  to  110  ft. 

Keoknk  limestone  and  shale  66  ft. 

Knob  shale 20  ft. 

Knob  sandstone,  quarry  rock 40  ft 

Knob  shale  and  sandstone 210  ft. 

Alluyium  to  low  water  in  river 67  ft 

513  ft 

Many  interesting  Keokuk  fossils  were  observed  in  de. 
ficending  the  creek,  which  has  hewed  its  way  through  the 
heavy  limestone  on  the  Lafollet  farm,  a  mile  and  a  half 
north' of  the  village.  Almost  a  complete  suite  of  the  repre- 
sentatives of  that  group  were  collected  there;  also  of  the 
Knob  shales,  which,  generally  barren,  contain  at  this  point 
some  shells  with  chondrites  and  annulated  vermiform 
markings. 

Glaze^s  landing,  on  section  26,  township  4,  range  5,  is 
noted  as  the  point  'from  which  most  of  the  white  sand  is 
shipped  for  the  New  Albany  Plate  Glass  Works.  The  road 
over  which  the  sand  is  hauled  to  the  river  winds  along  the 
sides  and  around  the  sharp  points  of  the  sleep  bluff,  at  which 
point  the  following  section  was  noted : 

SECTION  AT  G0KE»S  HILL.  Ft. 

Common  soil 30 

Dark  irregular  St.  Louis  limestone 11 

Yellow  Niagara  shale 18 

Chertj  shale 13 

White,  fissile,  sandy  shale 7 

Hard  siliceous  limestone 9 

Argillaceous  limestone 18 

Geodiferous  shale 20 

Keokuk  limestone  with  argillaceous  parting 77 

Knob  shales  and  sandstone 180 

Alluyium  to  low  water  in  riyer 67 

m 
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The  St.  Louis  shales  above  are  rich  in  characteristic 
corals;  shells  and  bryozoans,  while  the  Keokuk  rocks- 
exhibit  a  few  well  preserved  fossils.   « 

Glass  sand  occurs  here  as  elsewhere  in  the  county^  as  well 
as  north  in  Floyd  county,  and  south  across  the  state  of 
Kentucky  in  separate  deposits  or  basins  along  the  east  or 
west  bank  of  the  depression  provisionally  named  the  pre- 
glacial  river  bed.  This  depression  trends,  in  this  county, 
by  a  gentle  curvature,  and  the  sand  banks  are  at  the  most 
easterly  or  eddy  point  of  the  curve,  and  just  in  the  eastern 
edge  of  the  "flat  woods''  flood  plain  of  the  supposed  river. 
Just  what  connection  their  existence  had  with  that  river  i& 
not  clearly  seen,  but  their  peculiar  location  in  reference  to 
it,  and  the  fact  that  in  the  lower  beds  of  sand  and  kaolin 
clays  beneath  it  are  fossils  which  had  their  origin  to  the 
north,  it  seems  at  least  probable,  if  not  reasonably  certain, 
that  the  current  of  water^  which  deposited  them,  flowed  from 
the  north  of  Washington  and  Floyd  counties  with  no  great 
current  but  in  great  volume.  The  deposits,  commencing 
two  miles  south  of  Bridgeport,  are  in  regular  series,  though 
variable  in  extent,  down  to  near  the  extreme  southern 
extremity  of  the  county,  near  the  mouth  of  Mosquito  creek, 
or  twelve  miles  long  by  a  half  to  one  mile  wide,  and  400 
to  450  feet  above  Ohio  river.  The  geological  horizon,  of 
course,  is  not  constant.  In  this  vicinity  it  lies  upon  Keo- 
kuk rocks,  further  north  on  a  St.  Louis  bed,  and  at  one 
point  in  Kentucky  it  caps  the  Chester  hills;  in  the  beds 
and  under  them  are  found  pieces  of  chert  and  silicified  fos* 
sils  from  each  one  of  the  groups.  At  Captain  Lawson's 
mine,  owned  by  Wash.  C.  DePauw,  Esq.,  proprietor  of  the 
New  Albany  Glass  Works,  the  sand  is  coarse,  in  massive 
strata  of  rough  sandstone,  with  somewhat  regular  layers, 
but  generally  striated  by  false  bedding;  from  the  bottom  of 
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the  pits  fine  specimens  of  white  and  yellow  kaolin  (Indi- 
anaite)  were  obtained. 

SECTIOlf  AT  DbPAUW'S  SAND  MINE. 

Loamy  sand  and  soil 1  to    3  ft. 

Indurated  sand  in  strata,  one  to  two  ieet  thick,  con- 
taining spangles  of  mica  and  a  few  quartz  pebbles..  18  to  30  ft. 
Kaolin  and  claj,  with  St.  Louis  fossils 0  to    4  ft. 

37  ft. 

After  disturbance  by  quarrying  a  slight  exposure  causes 
the  stone  to  disintegrate.  It  is  then  washed,  or,  rather, 
wetted,  and  thrown  on  a  platform  to  drain,  which  removes 
all  the  iron  coloring  matter,  and  the  snow-white  product  is 
ready  for  market.  Captain  Knight,  who  has  worked  these 
mines  for  eight  years,  says  that  at  two  of  them  he  found 
streaks  of  black  magnetic  sand  carrying  fine  gold  dust  in 
the  bottom  layers.  On  account  of  water  I  was  not  able  to 
see  this  horizon,  but  such  being  the  case  it  would  at  once 
settle  the  extreme  northern  origin  of  such  drift  material. 
The  kaolin  pockets,  he  reports,  are  of  frequent  occurrence, 
varying  from  white  to  yellow,  green  and  sometimes  red; 
when  semi-crystalline  it  is  pale  blue  or  chalk  white.  Other 
beds  of  sand  are  worked  by  J.  F.  Irwin  and  Fred  Shuck. 

Glass  sand  has  been  opened  and  a  few  boat  loads  shipped 
from  the  land  of  Lydia  Peters  and  R.  Krow,  section  16, 
township  5,  range  5.  Beneath  the  sand  kaolin  was  here 
found  white  as  snow.  In  the  flat  prairie  area  to  the  east, 
on  the  road  to  Stoner's  hill,  is  a  large  extent  of  red,  yellow 
and  green  kaolin  in  persistent  beds  two  to  three  feet  thick, 
which  would  be  of  immense  value  if  free  from  coloring 
matter,  and  is  eminently  adapted  to  the  manufacture  of 
ordinary  pottery,  ornamental  terra  cotta  and  tile  products. 
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SECTION  AT  STONER'S  HILL. 


(Sec.  11,  Town.  5,  Range  6. ) 


Ft. 

Soil 40 

Barrens — chert,  etc 15 

Siliceous  shales  and  bands  of  amorphous  geodcs 15 

Dark  siliceous  shale 12 

Heavy  Keokuk  limestone 20 

Heavj  chertj  limestone 45 

Qeodiferous  argillite 11 

Black,  white  and  blue  flint,  in  bands  of  one  to  two  feet,  with 

claj  partings 14 

Bed  encrinital  limestone 8 

Knob  shales 60 

Knob,  jellow  sandrock 9 

Knob  shales,  with  plates  of  sandstone,  to  low  water  level  of 

Ohio  river 110 

359 

On  the  farm  of  W.  8.  Eversol,  section  13,  township  5, 
range  5,  is  a  boldly  escarped  bluff,  precipitous  or  overhang- 
ing, which  presents  a  wild  ragged  front  to  the  river,  and 
shows  the  following  section : 

SECTION  AT  EYERSOL'S  CLIFF. 

Ft. 

Soil 11 

Keokuk,  crinoidal  limestone 39 

Keokuk,  claj,  shale  andgeodes 7 

Keokuk,  blue,  fossiliferous  limestone. 3 

Keokuk,  siliceous  argillite,  with  geodes 14 

Keokuk,  flint  in  bands  of  six  to  twenty  inches,  with  partings 

of  argillite ,..  ...  12 

Knobstone,  siliceous  shale,  small  geodes 25 

Knobstone,  thin  bands  of  red  encrinital  limestone 15 

Knobstone  shale,  with  bands  and  plates  of  sandstone  and 

claj  iron-stones,  partly  covered  to  low  water  in  river  ...  190 

816 
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The  cliff  is  over  three  hundred  feet  high;  the  blue  Ohio 
quietly  rolls  at  its  base,  or  at  flood-tide,  sixty-seven  fett 
above  low  water,  surges  against  its  sides.  Gay  steamers, 
the  finest  in  the  world,  sweep  like  great  white  swans  upon 
the  river,  giving  scones  like  Rbineland,  enlivened  with  prac- 
tical interests  of  prosperous  thrift.  The  bottoms  bordering 
the  banks  of  the  stream  are  three  to  four  miles  wide,  a  vast 
level  plain  of  highly  productive  garden  soil,  dotted  with 
farmer^s  homes  and  clumps  and  groves  of  shade  and  fruit 
trees;  also,  forests  of  maple,  elm,  beech,  poplar,  oak,  walnut, 
etc.  On  the  Kentucky  shore  the  bottoms  are  traversed  by 
a  turnpike  and  railway;  the  trains  on  the  latter,  when  firj>t 
seen,  two  miles  away,  come  around  a  point  of  the  bluff,  and 
although  running  at  express  speed,  seem  to  creep  over  the 
plain,  hiding  at  intervals  behind  clumps  of  trees,  until,  at 
eight  miles  away,  they  appear  not  larger  than  the  toy  cars 
of  our  childhood. 

Up  the  river,  sixteen  miles  distant,  are  seen  the  spires  of 
the  cities  of  Louisville  and  New  Albany,  hooded  with  a 
canopy  of  black  smoke — banner  and  emblem  of  industry — 
telling  of  the  vast  iron  and  glass  furnaces,  the  products  of 
which  reach  all  the  markets  of  the  continent.  Still  beyond, 
and  to  the  east,  the  "  rock  ribbed  and  eternal"  hills  of  Ken- 
tucky, world-famed  for  its  fair  women  and  brave  men,  meet 
and  melt  into  the  azure-tinted  sky.  Directly  north,  the 
Bridgeport  knob  is  a  prominent  landmark,  overlooking  the 
long  stretch  of  valley  and  river. 

The  summit  of  the  cliff  is  sharp  and  conical,  with  steep 
sides,  by  which  the  sudden  changes  of  temperature  are  so 
modified  that  sub-tropical  plants  formerly  flourished,  some 
of  which  still  survive.  Chestnut,  black,  white  and  chestnut 
oaks,  black  and  white  gums,  sugar,  ash,  beech,  cherry  and 
walnut  trees  compose  the  forests,  the  first  two  named  not 
growing  one  hundred  feet  below  the  hill  tops.     In  Autumn 
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the  well-ripened  foliage  of  these  clumps  of  trees  presents  a 
brilliant^  fluttering^  quivering  kaleidoseope  of  colors — 
brown,  russet,  purple,  crimson,  vermillion  and  orange,  shad- 
ing to  delicate  tints  of  pink,  yellow  and  gold,  rendered  bril- 
liantly conspicuous  by  a  background  of  the  richest  emerald 
green — nature,  draped  for  the  harvest,  in  her  regal  robes  of 
glory. 

The  southern  cane  {Phragmites  communis)  which  is  gen- 
erally confined  to  the  bottoms,  formerly  covered  this  hill 
with  a  rank  growth  from  ten  to  fifteen  feet  high,  in  which 
the  horse  thieves  of  1810  corraled  their  stolen  property, 
affording  them  a  hidden  and  almost  inaccessible  retreat. 

At  the  time  of  the  New  Madrid  earthquake,  in  1811,  a 
pioneer  had  built  his  cabin  near  the  foot  of  the^cliffl  The 
mother,  who  still  survives,  often  tells  of  that  terrible  night 
of  fear  and  suspense,  when  massive  blocks  of  limestone, 
eight  to  twelve  feet  square,  loosened  by  the  tremor,  came 
thundering  and  crashing  down  the  steep  clifil  Many  of  the 
larger  blocks,  the  work  of  that  night's  disruption,  remain  to 
'  this  day. 

A  quarter  of  a  mile  northwest  from  the  cliff*  is  a  natural 
rock-house,  a  shed  thirty  feet  long  by  eighteen  feet  wide 
and  twelve  feet  high,  formed  by  the  disintegration  of  a 
pyritiferous  argillite  just  under  the  quarry  sandrock  of  the 
Knobstono  group.  The  latter  is  tlie  equivalent  of  the 
quarry  bedc*  worked  at  Bridgeport  for  the  stone  used  in  the 
Louisville  canal  locks.  At  the  point  of  the  hill  eighty  feet 
above  the  rock-house,  the  flint  band  at  the  base  of  the 
Keokuk  group  crops  out.  Exposure  to  the  weather  has 
riven  the  hand  into  cubes  and  oblong  prisms,  in  which  a 
vivid  fancy  could  discern  an  ancient  stone  wall,  partly  over- 
thrown ;  it  is  only  the  natural  effect  of  moisture  and  freezing 
on  such  materials. 

The  gas  flow,  a  mile  below  Eversol's,  and  half  a  mile 
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above  Rosewood  postoffice,  on  Captain  Strong's  land,  north- 
west corner  section  25,  township  5,  range  5,  is  peculiar  and 
of  importance.  All  along  the  Ohio  river,  for  a  space  of  half 
a  mile  or  more,  whenever  the  water  is  not  more  than  two  to 
ten  feet  deep,  bubbles  may  be  seen  hurrying  upward.  Near 
the  edge  of  the  river  it  pushes  its  way  through  the  muddy 
deposit  with  a  restless  motion;  in  deeper  water  the  dis- 
charge is  greater,  a  continuous  flow  of  small  or  large  bub- 
bles, and  at  places,  in  time  of  low  water,  Captain  E.  Knight 
informs  me,  in  sufficient  volume  and  force  to  give  a  rocking 
motion  to  a  skiff,  and  in  some  instances  threatening  to  over- 
turn his  row-boat.  On  the  shore  line  small  springs,  with 
gas,  break  out.  Confined  in  a  tube  or  clay  chimney,  the 
gas  is  often  gathered  and  ignited ;  these  jets  burn  night  and 
day  until  extinguished  by  wind,  storm  or  overflow,  like 
the  Ghebers'  holy  light  in  the  Sun  Worshipers'  land  of  fire, 
exciting  the  fear  of  boatmen,  who  could  only  wonder  at  a 
"hole  on  fire."  It  is  a  very  pure  carburetted  hydrogen, 
burning  with  a  white  flame  of  high  illuminating  power  and 
evolving  great  heat.  The  flow  of  gas  is  on  a  part  of  the 
river  about  half  a  mile  long  and  trending  from  northeast  to 
southwest.  It  is  not  confined  to  the  river  bed  alone.  In 
time  of  high  water  the  ebullition  of  gas  is  n()ticed  in  the 
back  water  over  the  low  lands,  and  is  traced  by  the  gas 
well  near  Buena  Vista  in  a  southwesterly  direction  across 
the  country  by  Boone's  landing,  to  a  similar  phenomenon 
in  the  bed  of  the  river,  and  at  the  Gas-salt  works  at  Bran- 
denburg, Ky. 

An  imaginary  line  has  been  drawn  across  the  county  con- 
necting the  points  inclosing  the  probable  area  over  which 
gas  may  be  found  by  boring  from  500  to  800  feet,  and 
accompanying  the  gas  will  be  a  flow  of  salt  water,  but 
it  must  not  be  expected  that  a  good  supply  of  either  will  be 
found  in  every  bore  that  may  be  made  in  the  area. 


HARRISON    COUNTY.  383 


This  vast  supply  of  gas^  of  inestimable  value  as  a  fuel 
for  evaporating  salt  brine,  generating  steam  and  other  eco- 
nomic purposes,  sufficient  to  propel  the  machinery  of  and 
illuminate  the  streets  and  dwellings  of  a  city,  is  now  suf- 
fered to  go  to  waste.  Over  the  whole  territory  where  it 
occurs  it  ought  to  be  utilized  for  the  purposes  mentioned, 
as  it  is  at  Brandenburg,  Ky. 

The  gas  area  is  noted  for  the  many  pre-historic  stone 
implements  found,  including  not  only  the  flints  of  the  sav- 
age race,  but  also  the  highly  wrought  and  polished  gorgets 
and  ornaments  of  their  predecessors — the  Mound  Builders — 
who  are  supposed  to  have  been  the  American  sun  and  fire 
worshippers. 

Buena  Vista  precinct  of  Taylor  township  is  situated  in 
the  rather  deep  valley  of  Mosquito  creek,  and  is  surrounded 
by  a  hilly  country.  The  hills  are  built  up  of  St.  Louis 
limestone,  which,  by  decomposition,  produce  the  yellow  and 
red  soils  characteristic  of  this  group.  Choice  oak  timber  is 
abundant;  good  crops  of  wheat  and  grass  are  produced,  and 
the  farmers,  especially  on  the  upland  plateau  of  ancient 
fluviatile  loam,  are  prosperous  and  fdll  handed.  Many 
good  orchards  in  full  bearing  were  noticed.  In  fact,  this 
region  of  elevated  land  is  peculiarly  adapted  to  the  growth 
of  fruit,  and  will  bring  satisfactory  returns.  The  St.  Louis 
limestone  in  the  bed  of  Mosquito  creek  is  fossiliferous, 
offering  several  species  ©f  Zaphrentis,  Orthia,  Rynohonella, 
Lyihostrotion,  Palceacis  and  Dichocriniia,  with  many  crinoid 
stems.  A  well  bored  during  the  oil  excitement  a  short 
distance  south  of  the  village,  yields  burning  gas,  showing 
that  it  is  near  the  gas  line. 

Buena  Vista  is  perhaps  most  widely  known  as  the  local- 
ity around  which  the  Harrison  county  aerolite  fell  in  1859. 
About  four  y clock  in  the  aflernoon  on  the  28th  of  March 
a  slight  glare  was  observed   by  a  few  of  the  residents, 
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although  such  phenomena  are  usually  noticed  only  from  ten 
to  fifteen  miles  away;  this  was  followed  by  loud  bursting 
reports,  succeeded  by  continuous  reverberations  along  and 
across  the  deep  valleys  and  high  ridges,  which  seemed  to 
«ome  of  the  hearers  to  equal  the  discharge  of  many  batteries 
of  heavy  artillery  in  continued  succession.  On  the  spot  the 
terror  was  intense;  the  flash  of  fire  and  frightful  explosion, 
followed  by  a  rushing,  rattling  noise  in  the  air,  and  the 
crashing  and  tearing  of  the  fragments  against  the  trees,  are 
to  this  day  vivid  in  the  memory  of  the  older  inhabitants. 
Mrs.  Goldsmith  saw  one  of  the  pieces  fall  on  the  road  in 
front  of  her  house  and  picked  it  up  while  still  warm.  She 
said  that  not  only  the  men,  women  and  children  were  fright- 
ened, but  dogs  ran  howling  to  their  masters  for  protection ; 
birds  were  first  paralyzed  and  then  driven  in  furious  flight; 
horses  snorted  in  agony  of  fear,  and  cattle  bellowed  in  wild 
<;onfusion.  A  small  piece  of  this  aerolite,  belonging  to  the 
writer,  is  all  of  it  that  is  known  to  remain  in  the  State. 
Any  one  wishing  to  see  the  larger  pieces  can  do  so,  I  am 
informed  by  Hon.  B.  E.  Rhoades,  by  calling  for  the  "  Indi- 
ana Meteorite''  at  the  British  Museum  in  London. 

I  am  indebted  to  Dr.  E.  S.  Crozier,  Surveyor  of  the  Port 
of  Louisville,  for  the  privilege  of  making  the  following 
extract  from  his  account,  written  on  the  spot  immediately 
after  the  fall  of  the  meteorite : 

"On  the  28th  of  March,  1859,  about  4  o'clock  p.  m.,  three 
loud  reports,  in  rapid  succession,  resembling  the  discharge 
of  artillery,  were  heard  in  Harrison  and  adjoining  counties. 
The  reports  were  preceded  by  a  sudden  glare  of  light,  pecu- 
liar and  by  no  means  like  a  flash  of  lightning.  There  was 
a  dark  cloud  overhead  at  the  time,  and  the  reports  were  fol- 
lowed by  a  long  rumbling  sound,  which  proceeded  in  a 
southwest  direction,  lasting  probably  a  minute  and  a  half. 

"The  peculiar  reports  were  matters  of  conversation  with 
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every  one,  and  we  were  not  surprised  to  hear  that  a  fall  of 
aerolites  had  occurred  in  Taylor  township,  Harrison  county. 
I  at  once  resolved  to  investigate  the  matter  and  secure  speci- 
mens, if  possible ;  many  and  marvelous  were  the  stories  in 
circulation  in  the  neighborhood.  Such  a  superstitious  dread 
prevailed  among  the  people  that  but  little  effort  was  made 
to  recover  the  fragments,  most  of  which  had  penetrated 
some  little  distance  into  the  earth. 

"Several  pieces  fell  in  the  door-yard  of  John  Lamb;  a 
small  boy  saw  one  of  them  fall  and  dug  it  out  of  the  ground. 
It  was  about  three  inches  long  and  of  an  oblong  shape.  A 
fragment,  picked  up  by  Mrs.  Kelly  near  Buena  Vista,  was 
brought  to  me ;  it  had  been  broken  after  the  fall,  and  pre- 
sented a  very  peculiar  appearance.  It  was  covered  exter- 
nally with  a  thin  crust  resembling  a  coating  of  bitumen,  the 
inner  portion  was  of  a  light  gray  color,  and  interspersed 
with  bright,  metallic  specks.  It  possessed  magnetic  proper- 
ties in  an  eminent  degree,  the  external  coating  appearing  to 
attract  the  magnet  with  greater  energy  than  the  internal  por- 
tion. It  weighed  167.5  grains,  troy, ,  and  had  a  specific 
gravity  of  3.438. 

"Robert  Somers  procured  for  me  a  much  larger  piece^ 
which  weighed  one  pound  and  three  ounces,  avordupois;  it 
was  4.4  inches  long  and  2.3  inches  through  its  shortest  diam- 
eter. It  also  attracted  the  magnetic  needle,  which  proved 
the  presence  of  iron.  This  piece  was  dug  up  at  Buena 
Vista  by  Mr.  Goldsmith,  and  had  the  same  external  dark 
crust  and  internal  gray  appearance  as  the  small  fragment 
first  described.  But  four  pieces  were  found,  although  a  great 
number  must  have  fallen,  as  over  an  area  of  about  four  miles 
square,  almost  every  individual  testified  to  having  heard  the 
hissing   noise   made   by  the  falling   fragments,  it   having 
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occurred  at  a  very  favorable  time  in  the  day  for  observa- 
tion— about  4  p.  M. 

*^  Three  or  four  loud  reports,  like  the  bursting  of  bomb- 
shells, were  the  first  intimation  of  anything  unusual;  a 
number  of  smaller  reports  followed.  The  stones  were  seen 
to  fall  immediately  after  the  first  loud  explosion.  Some 
who  were  in  the  woods  distinctly  heard  the  stones  striking 
among  the  trees.  A  peculiar  hissing  noise  was  heard,  dur- 
ing the  fall  of  the  stones,  for  miles  around.  As  a  lady 
described  it,  ^the  air  seemed  as  if  it  had,  at  once,  become 
filled  with  thousands  of  hissing  serpents/  Mr.  and  Mrs. 
Josiah  Crawford  were  standing  in  their  door-yard  at  the 
time,  and  hearing  a  loud  hissing  sound,  looked  up  and  saw 
an  aerolite  fall  just  before  them,  burying  itself  four  inches 
in  the  ground.  They  immediately  dug  it  up.  It  did  not 
possess  any  warmth,  but  had  a  sulphurous  smell.  Another, 
which  they  did  not  find,  fell  near  them. 

"  Two  sons  of  John  Lamb  were  out  near  the  barn,  when 
their  attention  was  attracted  by  a  loud,  hissing  noise,  and 
immediately  a  stone  fell  near  them,  penetrating  some  three 
or  four  inches  into  the  hard  earth.  This  was  of  an  oblong 
shape,  about  three  inches  in  length,  and  not  more  than  a 
half  inch  thick,  and  was  quite  warm  when  first  taken  from 
the  ground.  The  general  appearance  and  composition  of 
this  was  the  same  as  those  above  described.  Another  fell  in 
newly  plowed  ground  near  by,  but  they  were  unable  to 
find  it.'^ 

Dr.  J.  C.  Clark,  at  Buck  creek  bridge,  eight  miles  liorth 
of  Buena  Vista,  and  B.  P.  Douglas,  Esq.,  at  Corydon,  in 
describing  the  meteoric  occurrence,  say  there  was  a  rushing, 
whistling,  windy  noise,  then  a  rattling,  roaring  sound,  like 
the  stampede  of  General  Pope^s  wagon  train  driving  reck- 
lessly over  a  wooden  bridge,  then  the  explosion  for  a  minute, 
like  the  rapid  discharge  of  a  park  of  artillery,  followed  by 
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the   prolonged,  rolling  reverberations,  passing  from  the 
southwest  to  the  northeast. 

The  following  notes  and  analyses  by  Dr.  J.  Lawrence 
Smith,  of  Louisville,  Ky.,  a  distinguished  chemist  and  nat- 
uralist, shows  the  compositions  of  this  *'  unbidden  messenger 
from  another  world:" 

ANALYSES  OF  THE  HABRI60N  COUNTY  METEORITES. 

"Nos.  1,  2,  3,  and  a  fragment  of  No.  4,  were  placed  in 
my  hands  for  examination.  Nos.  1,  2  and  4  are  cuboidal 
in  shape ;  No.  3  was  considerably  elongated.  They  are  all 
covered  by  a  very  black  vitrified  surface,  equally  intense  on 
every  one,  and  on  every  part  of  each  one,  and,  when  broken, 
show  the  usual  gray  color  of  stony  meteorites,  interspersed 
with  bright  metallic  particles. 

"The  mean  specific  gravity  is  3.465.  When  broken  up 
and  examined  under  a  glass,  four  substances  are  distinguish- 
able— metallic  particles,  dark  glossy  mineral,  dark  dull 
mineral,  and  white  mineral  matter. 

"  Examined  as  a  whole,  the  following  elements  were  found 
in  it :  Iron,  nickel,  cobalt,  copper,  phosphorus,  sulphur,  sili- 
con and  oxygen.  By  the  action  of  the  magnet  it  was  sepa- 
rated into : 

Per  Cent 

Kickeliferoas  iron , 4.91 

Earthy  minerali 95.09 


100.00 


"The  earthy  minerals,  acted  on  by  warm,  dilute,  hydro- 
chloric acid,  thrown  on  a  filter  and  thoroughly  washed,  then 
treated  with  dilute,  caustic  potash,  to  dissolve  any  silica  of 
the  decomposed  portion  that  was  not  dissolved  by  the  acid^ 
gave : 

Per  Gent. 

■Soluble  portion 62.49 

Insoluble  portion 37.51 
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*^  The  metallic  portion  separated  from  the  earthy  portion, 
gave: 

Per  Cent. 

Iron 86.781 

Nickel 13.241 

Cobalt 342 

Copper 036 

Phosphorus 026 

Sulphur 022 

"  The  earthy  portion  freed  from  metal,  gave : 

Per  Cent 

Silica 47.06 

Oxide  of  iron 26.05 

Magnesia 27.61 

Alumina 2.35 

Lime 81 

Soda 42 

Potash 68 

Protoxide  of  manganese trace. 

^'It  is  clear,  from  the  analyses  made  out,  that  these  mete- 
oric stones  contain  the  constituents  frequently  found  in  sim- 
ilar bodies,  namely,  nickeliferous  iron,  phosphuret  of  iron 
and  nickel,  sulphuret  of  iron,  olivine,  pyroxene  and  albite, 
and  in  about  the  following  proportions : 

Per  Cent 

Nickeliferous  iron.. 4.989 

Schreibersite 009 

Magnetic  pyrites 001 

'Olivine 61.000 

Pyroxene  and  albite 34.000 

^^  I  have  no  intention  to  enter  into  any  speculations  in  re- 
lation to  these  meteoric  stones,  although  I  have  accumulated 
some  additional  matter  on  the  subject  since  my  memoir  on 
Meteorites,  published  in  the  Amer,  Jour,  Scienoe  and  Arts, 
Vol.  xix.,  pp.  152  and  322,  intending  to  reserve  their  publi- 
ication  for  a  future  occasion.'^ 
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The  high  alluvial  table  lands  extend  west  to  and  beyond 
Laconia^  and  south  to  near  the  bluff  adjoining  Boston, 
where  the  following  section  was  observed : 

SECTION  AT  DUG  HILL. 

(Sec.  5,  Town.  6,  Range  5. ) 

Ft. 
8t.  Loais  limestone  and  shalee,  with  Produetw,  ZaphrtntU, 

PtUodyctia,  Aikyris^  etc.,  mostly  in  hydraulic  hed 120 

Keokuk  limestone)  with  crinoids 30 

Buff  argillite,  with  geodes 6 

Argillaceous  shales  and  plates  of  sandstone 40 

Knoh  shale  and  coarse  crinoidal  limestone,  with  JPlah/ennus 

haUij  Spiri/er  grimesij  etc 12 

Knob  shale  and  sandstone,  partly  covered 95 

303 

At  Brown's  Landing,  near  the  mouth  pf  Mosquito  creek, 
the  Knobstone  group,  still  dipping  to  southwest  at  the  aver- 
age rate  of  thirty-nine  feet  to  the  mile,  passes  from  sight 
beneath  the  low  water  mark  of  the  river.  The  ocean  in 
which  it  was  deposited  was  subjected  to  new  conditions. 
The  long  reign  of  muddy  deposits  in  a  tideless  sea  was 
ended.  Fresh  currents  of  clear  water  swept  over  the  soft 
bottom,  and  with  strong  tidal  waves  sweeping  up  from  the 
deep  central  areas  to  the  west  moulded  the  surface  into  a 
succession  of  wave-like  undulations  which  are  well  pre- 
served in  the  Keokuk  rocks  exposed  at  low  water  for  nearly 
a  mile  just  below  the  mouth  of  Mosquito  creek.  These 
alternations  or  changes  of  conditions  were  disastrous  to  life* 
The  rocks  along  the  beach  are  profusely  filled  with  long, 
bending,  plumed  crinoid  stems,  and  with  them  are  found, 
more  rarely,  their  medusae-like  heads,  with  Archceoddaris 
and  plates  of  Meloniies. 

The  road  cut  in  the  hill  leading  from  the  landing  affords 
a  good  opportunity  for  seeing  the  great  hydraulic  bed  lying 
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above  the  grandest^  most  compact,  homogeneoas^  gray  lime- 
stone I  have  seen.  The  latter  is  unique;  it  deserves  the 
attention  of  engineers,  especially  for  piers  which  are  intended 
to  resist  the  destructive  action  of  ice  and  violent  currents  of 
water,  and  for  break- waters  in  the  ocean,  such  as  the  jetties 
at  the  mouth  of  Mississippi  river. 

HYDRAULIC  SECTION. 

(Shackleford*8  Land,  Sec  14,  Town.  6,  Range  4. ) 

Ft 

St.  Louis  beds,  loose  cherts,  etc 55 

Heavy  blue  ai^llaoeous  limestone 50 

Buff  soapstone.. \ 10 

Hydraulic  cement  rock 30  to  55 

Thick  bedded,  dark  limestone 20 

Massive,  compact,  choice  limestone 50 

Keokuk  blue  limestone 70 

Covered  to  low  water *. 35 

345 

The  river  bankr  on  this  tract  of  land  is  precipitous^  and  is 
noted  as  a  "  buzzard  roost.''  The  birds  gather  every  even- 
ing, from  eight  hundred  to  twelve  hundred  in  number,  from 
a  radius  of  thirty  to  forty  miles^  and  hold  their  daily  even- 
ing consultation  before  going  to  roost,  which  is  mostly  on 
the  limbs  of  the  trees,  but  often  on  the  sheltered  benches  of 
the  banded  limestone.  They  very  successfully  and  effectu- 
ally defend  themselves  against  enemies  and  assailants  by 
vomiting  and  ejecting  the  filthy  contents  of  their  stomachs. 
At  early  dawn  they  depart  in  search  of  food.  This  tract  of 
timber  has  been  the  scene  of  their  nightly  gatherings  for 
over  thirty  years,  certainly,  and  probably  for  a  much  longer 
time. 

At  Kintner's  Landing,  a  few  miles  below,  was  a  noted 
rookery,  or  roosting  place  for  crows;  and  below  Rockhaven, 
an  eagle  roost,  at  which  the  eagles  gather  at  nightfall  from 
over  an  area  of  about  one  hundred  miles  square. 
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The  St.  Louis  cherts,  in  the  upper  part  of  the  Hydraulic 
section,  given  above,  are  the  loose  residual  materials  equiva- 
lent to  the  sub-stratum  of  the  '*  Barrens,"  and  contain  Pro- 
ductus  punctatuSf  P.  altonenais,  P.  semireticulatus,  Bellerophorif 
whlcGvis,  Allorisma  ainuata,  Denialium  venustum,  Orthooeras 
9p.  f  Euomphalus  spergenensis,  E.  plano-spira,  (h^ihis  dvina^ 
Rhynchonella  mutata,  R.  grosvenori,  Hemipronitea  erenistri- 
atuSy  ZaphrerUia,  Fenestella^  Rdzia  vemeuilanum,  AihyrU 
rayisai,  A.  hirauta^  A.  aubquadratay  Pentremiiea  conoideua, 
PcUceaeia  cuneaiumy  AtUopora  gigaa,  etc.,  etc. 

In  the  cement  bed  were  noticed  lAngula,  Diaeinay  Fenea- 
iella,  Piilodyctia,  Spirifera  fastigiata  and  Aviculopecten 
hertzeri. 

The  Keokuk  rocks  below  contain  a  multitude  of  larger 
fossils:  Spiriferay  Dorycrinuay  Synbathocrinuay  Platycrinua, 
Strotocrinuay  Archeocidariay  Mehmiteay  NautUua  and  Zaphren- 
iiay  are  common  in  this  group. 

A  mile  below,  the  Keokuk  rocks  are  exposed  on  the  Ken- 
tucky side  of  the  river,  and  are  rich  in  Orinoiday  etc.,  and 
pass  below  the  water  level  at  the  cement  warehouse. 

Rockhaven,  on  the  Kentucky  side  of  the  river,  furnishes 
a  first-rate  open  view  of  the  strata  which  are  partly  covered 
on  the  Indiana  bluffs.  A  quarter  of  a  mile  below  the  land- 
ing is  a  perpendicular  cliff,  boldly  ribbed  with  massive  belts 
of  limestone  more  than  three  hundred  feet  high.  Two  hun- 
dred feet  above  low  water  in  the  river,  an  orifice  or  door- 
way, ten  feet  high  and  four  feet  wide,  opens  into  a  cave,  de- 
scribed by  Major  Wright  as  more  than  a  mile  in  length, 
containing  a  lake  three  hundred  feet  long  and  thirty  feet 
wide ;  also  a  river  on  which  is  a  fall  fourteen  feet  high,  a 
natural  bridge,  and  rooms  ten,  twenty  and  thirty  feet  high 
and  wide.  It  is  inhabited  by  sightless  fishes,  cray  fishes, 
bats,  rats,  ^coons,  striped  squirrels,  ground  hogs  and  mice ; 
buzzards  shelter  and  nest  in  the  first  room,  which  is  difficult 
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of  access.  In  summer  a  small  stream  of  water  trickles  from 
'the  doorway;  after  a  heavy  rain  a  torrent  of  water,  four  feet 
in  diameter,  is  hurled  from  the  doorway  in  a  single  leap  of 
sixty  feet  to  the  rocks  below,  landing  in  a  sheet  of  foam. 
In  winter  the  cliff  is  cased  in  a  shining  armor  of  ice,  with 
pendants  and  columns  of  snow-white  brightness. 

The  most  important  interest  is  the  hydraulic  cement, 
found  here  in  immense  beds  on  the  Indiana  side  of  the 
river.  In  1872,  Major  J.  H.  Wright,  of  Louisville,  tested 
a  dark,  bituminous  clay  limestone,  and  found  it  possessed  of 
high  dementing  properties.  A  company,  under  his  direc- 
tion, organized  for  work.  The  bed  was  found  to  be  thirty- 
six  feet  thick,  almost  uniform  in  quality,  and  situated  so 
high  up  the  hill  that  the  stone  may  be  cast  from  the  quar- 
ries to  the  kilns,  drawn  from  the  kilns  into  the  mill,  and 
thence,  a  step  down  at  each  manipulation,  to  the  wharf  for 
shipment.  Five  of  Page's  perpetual  flame  kilns  are  in  use, 
each  thirty-six  feet  high,  eighteen  feet  square  on  the  outside, 
with  a  diameter  of  eight  feet  inside  the  cupola;  average 
capacity  of  each,  per  day,  two  hundred  barrels,  drawing  the 
lime  every  four  hours.  Ordinary  kilns  fail  on  account  of 
bursting  of  the  stone,  which  packs  the  material  and  smothers 
the  fire.  The  flame  kiln  obviates  this  difficulty,  and  is  in 
all  respects  a  success. 

The  stone  is  highly  impregnated  with  petroleum  and  bitu- 
men, which  assists  in  calcining.  The  stone  is  burned  at  a 
bright  red  heat  only ;  a  higher  degree  renders  the  lime  inert. 
It  does  not  contract  much  in  burning,  and  loses  but  little  of 
its  weight.  Drawn  from  the  kilns^  the  stone  is  reduced  by 
a  crusher  to  fragments  about  the  size  of  hulled  walnuts;  it 
is  then  ground  by  three  run  of  burrs,  each  pair  of  the  extra- 
ordinary weight  of  60,000  pounds,  the  whole  being  driven 
by  a  forty-horse  power  engine.  After  grinding,  the  cement 
is  carefully  cooled,  screened  and  packed  in  barrels.     The 
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oost  of  manufacture  ought  not  to  exceed  fifty  cents  per  bar- 
rel, not  including  packages.  Either  wood  or  coal  may  be 
used  in  calcining  the  stone. 

Fixtures,  including  kilns,  mill,  engine,  tenements,  shops, 
warehouse,  tramway,  tools,  etc.,  is  estimated  at  915,000  to 
935,000,  and  has  a  producing  capacity  of  one  hundred  thou- 
sand barrels  of  cement  per  year.  The  largest  day's  work 
done  produced  five  hundred  barrels,  and  the  heaviest  year's 
production,  in  1875,  was  thiHy-five  thousand  barrels.  The 
cement  meets  with  ready  sale,  and  the  result  of  four  years' 
test  ander  sharp  competition  indicates  that  it  is  equal,  if  not 
superior,  to  the  ordinary  commercial  article.  It  sets  slowly, 
and  is  therefore  peculiarly  adapted  to  brick  and  stone 
masonry,  as  in  cellars.  It  sets  well  under  water,  and  has 
been  used  for  steps,  pavements,  roads,  vats,  cisterns,  mill- 
races,  etc.  When  salt  water  is  used  as  a  solvent  it  hardens 
more  slowly,  but  equally  well. 

In  a  competitive  test  in  a  mill-race  at  Georgetown,  Ky., 
Major  Wright  informs  me  that  fifteen  barrels  were  used  of 
each  of  the  following  brands :  Black  Diamond,  Louisville, 
Common  Louisville,  Rosendale,  N.  Y.,  and  Rockhaven. 
The  work  was  under  a  rapid  current  of  water.  The  Rock- 
haven  is  still  good,  superior  to  some  of  the  others  and  equal 
to  the  best.  This  particular  notice  seems  due  from  the  fact 
that  the  very  extensive,  and  easily  accessible  beds  on  the 
Indiana  side  of  Ohio  river  invite  the  attention  of  capitalists, 
and  ought  to  be  worked. 

Hydraulic  limestone  occurs  in  the  same  vicinity,  on  the 
Ellis  farm,  easily  accessible,  with  a  thickness  of  twenty  to 
forty  feet,  and  on  the  Craven  Lane  farm,  a  mile  above  the 
ferry,  where  it  seems  saturated  with  petroleum,  and  forty  to 
fifty  feet  thick ;  on  John  Briggs'  farm,  where  it  is  easy  of 
access  and  twenty-two  feet  thick,  and  on  the  Inagnificent 


394  GEOLOGICAL   REPORT. 

"  Cedar  Grove "  farm  of  Kintner  there  is  twenty-two  feet 
of  ceracnt  in  the  bluff. 

The  vicinity  prodaces  excellent  fruit  in' large  quantities. 
Kintner's  orchard  covers  twenty-five  to  thirty  acres,  with  a 
thousand  apple  trees  in  full  bearing,  peaches,  pears,  cher- 
ries, berries,  etc. 

The  well  stocked  nursery  of  W.  H.  Lane,  at  the  extreme 
southern  point  of  the  promontory  of  Harrison  county,  was 
in  excellent  condition  and  contained  a  good  assortment  of 
acclimated  fruit  trees. 

This  vicinity  was  a  favorite  home  of  the  Indians;  the 
site  of  an  extensive  village,  formerly  occupied  by  some  fixed 
people,  was  noticed  half  a  mile  north  of  the  ferry.  Stone 
hammers,  arrow  points,  flint  chips,  etc.,  were  very  abundant; 
at  Cedar  Grove  a  ccuihe  of  leaf-shaped  flint  spear  points  was 
discovered  a  few  years  ago,  in  which  more  than  a  hundred 
specimens  were  found.  From  the  top  of  this  southern 
promontory  of  the  State,  410  feet  above  Ohio  river,  a  fine 
outlook  is  enjoyed;  the  ever  beautiful  Ohio  river  circles  in 
a  broad  sweep,  comprising  miles  of  river  scenery  equalling 
the  historic  waters  of  the  Rhine ;  sometimes  a  mad,  rushing 
torrent,  at  others  a  quiet,  sleeping  expanse.  Beyond,  in 
Kentucky,  the  Muldraugh  range  of  hills  are  built  up  against 
the  sky  ten  to  thirty  miles  away,  while  six  great,  sharp, 
conical,  isolated,  monument-like  knobs,  the  result  of  past 
erosive  energy,  seem  to  pierce  the  blue  heavens,  solemn  in 
their  silent  loneliness,  and  a  measure  of  the  ages  necessary 
to  remove,  by  denudation,  a  thousand  feet  of  overlying 
strata. 

Tobacco  Landing  was,  in  early  times,  intended  by  some 
speculative  proprietors  as  one  of  the  most  important  trading 
posts  on  the  river.  Warehouses  and  other  appointments 
were  prepareB  sufficient  for  the  transaction  of  all  the  business 
of  the  neighboring  region ;  but  trade  would  not  come.     Its 
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chief  notoriety  is  for  having  been  the  boyhood  home  of 'the 
traveler  and  author,  J.  Ross  Brown.  His  mind  was  educated 
to  an  appreciation  of  natural  scenes  of  beauty  by  the  outlook 
above  mentioned,  but  more  by  the  dreary  scenery  of  the 
dark  chasm  of  Falling-spring  brook.  The  walls  are  steep 
or  precipitous,  of  banded  limestone,  over  three  hundred  feet 
high.  Kemote  from  the  intrusion  of  domestic  animals,  the 
original  growth  of  plants,  feathery  ferns  flourish  in  pro- 
fiision  on  the  shaded  benches  and  caves.  Each  escarped 
band  of  rock  was  festooned  with  trailing  creepers  and  cling- 
ing lichens,  while  the  steep  face  of  Douglass'  pinnacle  would 
always  excite  a  boy's  dreams  of  romance.  In  this  solitude 
was  nurtured  the  longings  which  were  embodied  in  his  first 
published  sketches.  The  neighbors,  in  kind  remembrance, 
have  named  his  favorite  retreat,  "Ross  Brown's  Gulch." 

Lacenia  is  on  the  dividing  plateau  between  Mosquito  and 
Buck  creeks.  The  surface  is  level  or  very  gently  undulat- 
ing. The  soil  is  black,  rich,  and  a  good  example  of  ancient 
alluvium,  and  although  over  four  hundred  feet  above  low 
water  in  the  Ohio  river,  is  so  nearly  level  that  swamps  and 
ponds  occur  which  should  be  thoroughly  drained  by  open  or 
tiled  ditches.  With  such  improvements  the  results  will  be 
equal  to  any  in  the  southern  part  of  the  State.  Fair  crops 
of  corn,  wheat  and  tobacco  are  produced.  Red-top  grows 
well.  J.  L.  Kintner,  after  a  fair  trial,  has  found  that 
orchard  grass  is  fully  twice  as  profitable  as  any  other,  and 
is  one  of  the  surest  crops  the  farmer  may  cultivate.  The 
orchards  were  in  good  condition,  the  apples  were  free  from 
imperfections,  and  a  full  yield  seldom  or  never  fails.  It 
would  seem  that  these  conditions  would  invite  the  attention 
of  persons  who  desire  to  engage  in  the  business  of  canning, 
drying  and  permanently  preserving  fruit  for  market.  There 
is  a  bone  mill  in  the  town,  and  much  bone  dust  is  used  for 
fertilizing,  with  remunerative  results. 
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West  and  northwest  of  Laconia,  as  will  be  seen  by  the 
map,  there  are  four  small  creeks  or  brooks,  which,  after 
gathering  the  surface  drainage  of  from  two  to  four  miles, 
suddenly  sink  in  the  ground  to  the  cavernous  St.  Louis 
limestone.  After  an  underground  course  of  less  than  two 
miles  they  are  collected  together  and  burst  forth  from  an 
opening  in  the  limestone  bluff  of  Buck  creek  in  sufficient 
volume  to  turn  an  old-fashioned  overshot  wheel  and  mill. 
This  region  is  historic  ground,  on  the  verge  of  the  battle-land 
which  divided  the  semi-civilized  Indians  of  the  south  from 
the  savages  of  the  north,  and  subject  to  incursions  from 
these  irreconcilable  enemies  and  from  predatory  parties 
from  other  tribes.  It  was  inhabited  by  wild  animals — a 
land  of  game — bears,  deers,  turkeys,  etc.,  were  abundant. 
Notwithstanding  the  danger  of  the  situation,  this  hunting- 
ground  soon  attracted  the  attention  of  the  Boones  and  others 
of  the  chivalrous  pioneers  of  Kentucky.  Every  excursion 
was  a  scouting  expedition,  and  every  trail  a  "war  path." 
The  foemen  neither  asked  or  gave  mercy.  On  one  of  their 
hunting  expeditions,  Squier  Boone,  brother  of  the  famous 
Daniel  Boone  of  Kentucky  history,  in  passing  along  the 
eastern  bluff  of  Buck  creek,  noticed  a  small  cave-like  open- 
ing in  the  rocks,  partially  hidden  by  bushes.  It  appeared 
to  be  a  good  hiding-place  for  large,  wild  game.  A  few 
miles  further  on  he  was  attacked  by  three  Indians;  his  only 
chance  for  life  was  to  fly.  The  pursuit  was  immediate  and 
earnest.  Although  he  had  then  thrown  away  his  arms  their 
nearer  approach  was  constant,  and  }t  was  evident  they  would 
soon  overtake  him.  He  remembered  the  hiding-place  dis- 
covered a  few  hours  before,  and  reached  it  when  his  pur- 
suers were  less  than  a  hundred  yards  behind  him.  Throwing 
himself  into  the  cave,  he  heard  the  Indians  pass  over  his 
head.  The  little  cavern  had  saved  his  life.  To  him  it  was 
holy  ground;   he  selected  it  as  his  final  resting-place — a 
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sepulcher  carved  out  by  the  hand  of  nature.  He  required 
that,  after  his  death,  his  body  should  be  entombed  in  this 
cave.  Going  to  the  spot,  a  rough,  flat  stone  was  shown  us 
— the  door  to  "  Boone's  Grave  Cave."  Removing  the  stone, 
a  small  opening  is  exposed  in  the  side  of  the  hill;  a  descent 
of  about  seven  feet  led  to  a  room  six  by  eight  feet  on  the 
floor,  and  a  little  less  than  five  feet  high.  The  coffin  had 
been  broken  away,  and  the  exposed  bones  showed  that  this 
intrepid  pioneer  had  been  a  man  of  stalwart  frame  and  great 
muscular  power,  at  least  six  feet  two  inches  high.  The 
skull  was  gone.  A  decent  regard  for  the  family  and  mem- 
ory of  a  man  who  contributed  so  much  to  the  pioneer  history 
of  the  Ohio  valley,  and  gave  name  to  so  many  counties, 
towns  and  villages  in  the  Garden  of  America,  demands  that 
a  suitable  memorial  column  or  block  of  stone  should  be 
placed  over  this  grave,  not  only  to  mark  the  spot,  but  to 
preserve  his  mortal  remains  from  the  vandal  hands  of  relic 
hunters. 

Squier  Boone  spent  his  latter  days  in  this  vicinity.  The 
great  cave  spring  poured  its  torrent  down  the  side  of  the 
hill,  having  a  fall  of  eighteen  feet.  Boone  built  a  mill,  pre- 
paring the  material  almost  wholly  with  his  own  hands. 
The  building  was  of  stone.  Many  of  the  blocks  were  orna- 
mented with  figures  and  emblems,  displaying  some  degree 
of  artistic  skill,  and  all  by  the  hand  of  the  old  hunter.  A 
trailing  vine  in  full  leaf  and  laden  with  fruit  was  cut  upon 
the  lintels,  and  figures  of  deer,  fishes,  a  horse,  a  cow,  a  Hon, 
a  human  face,  and  stars,  and  many  texts  from  the  bible  were 
sketched  upon  the  stone  in  diflerent  parts  of  the  building. 
Over  a  door-way  was  this  inscription : 
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'*The  •  Trarelers  .  Best  .  oonieorated  .  By  •  Squier  . 
Boone .  1800 .'' 

Over  another  door  is  the  following: 

'*  I .  Bet .  And  •  Bluff  •  My  .  Souls  .  SalratiOB  • 
And  •  Bless  •  The  .  Qod  •  OF  .  My  •  Creation  .'^ 

A  broken  stone  says : 

''My.goode.firind.*' 

BOONE'S  MILL  CAVE. 

Dr.  Potts  and  some  friends,  in  1870,  determined,  if  pos- 
sible, to  explore  the  cave  which  gives  egress  to  the  stream 
that  drives  the  Boone  mill.     Near  the  mouth  of  the  cave, 
which  is  twenty  feet  wide  and  ten   feet  high,  the  water 
rushes  out  with  a  violent  current,  and  for  one  hundred  and 
fifty  yards  was  found  to  be  waist  deep ;  thence  for  half  a 
mile  the  stream  was  smaller,  a  mere  tunnel  four  and  a  half 
feet  high,  where  they  found  interesting  waterfalls,  one  ten 
and  the  other  twelve  or  fourteen  feet  high;  passing  these, 
they  entered  a  dry  hall-way,  for  nearly  a  mile  averaging 
twenty  feet  wide  and  sixteen  feet  high,  the  sides   highly 
ornamented  with  snow-white  or  translucent  stalactites,  and 
numerous  stalagmites  built  up  from  the  floor,  which,  in 
many  cases,  nearly  approach  the  pendants  from   the  roof. 
Dr.  P.  was  delighted  with  the  beauty  of  the  scenes.     Sight- 
less fishes  and  bats  were  the  only  observed  inhabitants. 

Returning  to  Boone's  Landing  on  Ohio  river,  the  line 
of  "  Ghis  Springs,"  the  ebullition  of  which  has  been  men- 
tioned in  the  bed  of  the  river,  a  short  distance  above  Rose- 
wood postoffice,  and  which  was  found  in  the  oil  well  bore 
near  Buena  Vista,  is  again  noticed,  entering  the  river  a  short 
distance  below  Tobacco  Landing  and  trending  obliquely  to 
the  southwest,  until,  at  Morvin,  the  phenomena  of  the  bub- 
bling gas  was  seen  from  the  Indiana  shore  to  the  Branden- 
burg wharf.     In  time  of  overflow  the  ferryman  reports  that 
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for  many  years  he  has  noticed  the  same  occarrence  at  many 
points  on  the  Indiana  bottoms  back  of  Morvin^  where  the 
discharge  of  gas  was  in  great  volume^  but  where  it  is  scarcely 
to  be  noticed  when  not  so  confined  by  the  water.  The 
immense  amount  of  this  gas,  and  the  possibility  of  its  eco- 
nomical use  for  illuminating,  heating,  cooking  and  steam 
purposes,  induced  a  visit  to  Brandenburg,  on  the  Kentucky 
side  of  the  river.  Immediately  adjoining  the  town,  and 
thence  east  to  Doe  run,  eight  wells  are  reported  as  having 
been  bored  to  depths  varying  from  478  to  800  feet,  and 
from  seven  of  them  gas  and  salt  water  were  discharged ;  in 
more  than  half  of  them  the  gas  was  in  considerable  quantity, 
and  in  at  least  two  of  them  the  brine  was  strong  and  in  rea- 
sonable quantity. 

The  principal  well,  belonging  to  Mr.  Alonzo  Moreman, 
named  the  "Glen  Font  Salt  Works,"  was  bored  in  1864  for 
oil.  It  is  527  feet  deep,  at  which  point  the  auger  struck  a 
sloping  crevice.  On  account  of  the  inclination  of  the  sides 
of  the  crevice  the  drill  could  not  be  made  to  bore  deeper. 
Further  search  for  oil  was  abandoned  and  attention  given 
to  the  flow  of  gas  and  salt  water,  containing  a  small  amount 
of  petroleum.  The  brine  measured  31°  by  the  salometer, 
which  is  equal  to  the  best  Kanawha  or  Pomeroy  wells; 
ten  gallons  of  the  brine  yielded  one  gallon,  or  seven  and  a 
half  pounds,  of  salt.  The  gas  is  the  only  fuel  used  for  evap- 
orating the  brine;  but  about  one-third  the  amount  dis- 
charged is  needed  for  this  purpose  and  for  lighting  the 
dwellings  and  doing  the  cooking  in  the  neighborhood. 
They  are  now  making  over  twenty  280-pound  barrels  of 
salt  per  day.  The  gas  and  water  come  from  the  well  in 
strong  pulsations  about  every  minute,  with  many  weaker 
ebullitions  between.  This  carburetted  hydrogen  gas  is  gath- 
ered in  an  iron  tank  ten  feet  deep  by  eight  feet  in  diameter 
(holding  502.6  cubic  feet  of  gas  at  atmospheric  pressure). 
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Allowing  the  gas  to  pass  through  a  two  and  a  half  inch  dis- 
charge pipe,  it  filled  the  tank  in  a  little  over  three  minutes, 
and  exerted  a  lifting  force  of  4^300  pounds,  which  would 
indicate  a  discharge  of  nearly  two  hundred  cubic  feet  of  gas 
per  minute.  The  brine  is  evaporated  in  two  large  pans; 
each  fire-box  is  supplied  with  two  gas-pipe^,  one  and  a 
quarter  inches  in  diameter,  which  make  a  vivid .  sheet  of 
flame  five  feet  wide  and  filling  the  fire  space  to  a  depth  of 
eight  inches.  The  supply  of  gas  is  believed  by  the  pro- 
prietor to  be  ample  to  evaporate  the  amount  of  salt  men- 
tioned, drive  a  steam-mill,  and  light,  warm  and  cook  for 
the  town  of  Brandenburg.  An  experienced  glass  manufac- 
turer declares  the  amount  ample  to  carry  on  extensive  glass 
works. 

An  analysis  by  Dr.  J.  P.  Barnum,  gives  the  following  as 
the  composition  of  the  salt: 

P«rOent 

Chloride  of  sodium  (table  salt) 99.45 

Chlorides  of  calcium  and  magnesium,  sulphate  of  soda,  or- 
ganic matter  and  loss 0.55 

The  cost  of  manufacturing  this  salt  is  forty  cents  per  bar- 
rel, and  it  sells  at  91.45. 
The  following  section  in  bore  was  given  by  David  Miller: 

SECTION  AT  BBANDENBUBQ  WELLS. 

Ft. 

St.  Louis  and  Keokuk  limestone 220 

Knob-stone  shnle 200 

Knob-stone  silicious  argillite 50 

Knob-stone  shale  with  nodular  iron  stones^ 130 

DeTonian  shale.. 130 

730 

Busey's  burning  well  is  in  the  low  river  bottom,  half  a 
mile  above  town.  It  discharges  brine  and  carburetted  hy- 
drogen gas  in  large  quantities,  and  also  large  quantities  of 
sulphuretted  hydrogen  gas  and  sulphur  water^  which  injure 
the  quality  and  lessen  the  quantity  and  purity  of  the  salt. 
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The  gas  constantly  bubbles  up  from  a  basin  of  water^  eight 
feet  in  diameter,  and  when  ignited  covers  the  basin  with  a 
waving  mantle  of  fire.  In  times  of  high  river  the  locality 
is  covered  with  back  water  to  a  depth  of  seven  to  fifteen 
feet.  The  gas,  divided  into  small  streams,  bubbles  through 
the  water  over  a  space  ten  or  fifteen  feet  in  diameter,  mak- 
ing a  sulphurous,  red  sheet  of.  flame,  writhing  and  twisting 
before  the  wind,  and  in  the  still,  dark  hours  of  the  night 
the  goblin-like  flames  dance  upon  the  water  like  lost  spirits 
hovering  over  the  sulphurous  pits  in  Dante^s  Inferno. 

Mauckport  is  situated  on  the  bank  of  Ohio  river,  and 
is  surrounded  by  extensive,  rich,  alluvial  bottom  lands.  It 
is  also  the  entrepot  for  the  products  of  the  fertile  uplands 
on  either  side  of  Buck  creek,  but  is  especially  notable  from 
the  fact  that  extensive  beds  of  Oolitic  limestone  crop  out  in 
thick  strata  in  the  hills  from  two  to  four  miles  north  of  town, 
the  product  of  which  is  shipped  from  this  port.  Maple 
Orove,  on  southwest  quarter,  section  21,  township  5,  range 
3,  the  residence  of  Captain  Jacob  Stockslager,  one  of  the 
venerable  pioneers  of  this  region,  was  visited  under  the 
guidance  of  Hon,  S.  M.  Stockslager.  Ascending  the  hill 
south  of  the  residence,  the  flint  quarry-bed  was  noticed, 
with  evidences  of  much  work  by  Indians  and  earlier  pre- 
historic races.  The  ground  was  covered  with  broken 
nodules,  spawls,  chips,  splinters  and  broken  or  imperfect 
implements — unsuccessful  attempts  of  the  apprentices  to 
ancient  arrow-pointers. 

Still  higher  up  the  hill  a  massive  stratum  of  Chester  lime 
and  sandstones  reach  well  toward  the  top.  From  here  a 
grand  view  is  enjoyed,  reaching  across  the  Ohio  valley  to 
the  Knobs  of  Kentucky — pinnacles  of  the  Muldraugh  hills, 
fifleen  to  twenty  miles  away,  with  Brandenburg,  Bards- 

126— Gw>.  Rkpobt.] 
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town  and  other  points  of  interest — a  mere  outline-tracing  in 
'  the  dim^  blue  distance. 

To  the  east  the  rough  valley  of  Buck  creek  and  its  tribu- 
taries is  leveled  by  distance^  to  appear  as  a  valley  plain^ 
sloping  eastward. 

East  of  the  residence  is  the  well-known  Stockslager 
Oolitic  quarry.  The  stone  is  in  a  broad  band,  cropping 
out  on  the  side  of  this  and  several  adjoining  knobs,  varying 
from  six  to  eight  feet  thick.  It  is  almost  snow-white,, 
homogeneous,  composed  of  small  concretions  like  the  eggs 
of  fish,  and,  from  this  peculiar  structure  and  its  almost  per- 
fect purity,  is  believed  to  owe  its  origin  to  precipitation 
from  solution  by  some  chemical  action  in  the  old  St.  Louia 
sea. 

The  quarry  has  been  opened  on  a  face  of  more  than  a 
quarter  of  a  mile,  at  every  opening  showing  a  stone  unsur- 
passed for  uniformity  of  color,  texture  and  quality.  The 
product  is  fine-grained,  compact  and  strong;  saws  well,  is 
easily  dressed  or  ground,  and  on  account  of  fine  texture  and 
pure  white  color,  is  one  of  the  most  attractive  limestones 
known  on  the  globe,  unsurpassed  if  not  unequaled. 

In  the  table  of  crushing  resistance,  by  General  Gilmore, 
in  this  volume,  it  shows  strength  ample  to  sustain  heavy 
burdens.  Specimens  seen  after  fifty  years'  exposure  to  the 
elements  show  no  sign  of  yielding,  the  only  wear  being  a 
slight  roughening  of  the  surface.  The  quarry  has  been 
worked  only  enough  to  obtain  the  exposed  or  surface  sam- 
ples, which  come  out,  from  diagonal  cleavage,  in  angular 
blocks.  Afi  the  entry  is  deepened,  the  superintendent  re- 
ports that  larger  masses  are  obtained,  and  he  confidently 
expects  that,  as  the  work  proceeds,  the  whole  thickness  of 
the  strata  may  be  made  available.  Stone  from  this  quarry 
has  been  burned,  and  yields  a  fine,  pure  white  lime  of  supe- 
rior quality  for  masonry,  plastering  and  whitewashing. 
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A  valley  leading  from  the  quarry  to  Ohio  river  offers  a 
gently  declining  grade  for  rail  or  tramway. 

SECTION  AT  STOCKSLAQER'S  OOLITIC  QUABEY. 

Ft 

Loamy  clay 70 

Maasiye  Chenter  sand  rock  (Hay's  farm) 6 

Silioeoas  Chester  limestone 30 

Cherty  Chester  argillite 10 

St.  Louis,  argillaceoQs  limestone 40 

St.  Loais,  gray,  fossiliferons  limestone 5 

St.  Louis,  snow-white  oolitic  limestone 8 

St.  Louis,  banded  limestone 8 

Massive,  gray,  limestone 10 

Cherty  argillite,  with  bands  of  limestone 80 

Flint  balls 10 

Argillaceous  limestone ■  30 

307 

On  W.  G.  Hay's  land,  adjoining,  a  quarry  has  been 
opened  on  the  same  strata.  The  product  is  a  little  coarser, 
and  contains  a  few  fragments  of  fossils,  but  is  of  excellent 
quality  for  building  purposes  and  for  burning  into  caustic 
lime.  Jackson's  Knob,  adjoining,  is  supposed  to  be  the 
highest  in  the  vicinity,  and,  by  barometer,  its  top  is  five 
hundred  and  sixty-nine  feet  above  low  water  in  Ohio  river. 

Ohio  river  is  subject  to  great  floods  as  well  as  very  low 
stages.  The  river  men  at  Mauckport  gave  the  following 
figures  to  show  the  greatest  hights  attained  by  the  floods 
since  the  historic  period : 

Ft.    In. 
January,  1832,  above  low  water  mark 73    0 

January,  1847,  above  low  water  mark 72    6 

March,     1867,  above  low  water  mark 72    0 

On  all  the  hillsides,  for  several  miles  north  and  northeast 
of  Mauckport,  flint  balls  and  concretions  were  abundant, 
and  many  broken  and  partially  worked  specimens  were 
seen.  These  flint  balls  vary  from  two  to  eighteen  inches 
in  diameter. 
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Huffman's  hill^  southwest  quarter,  section  23,  township  5, 
range  3,  is  a  Knob-like  elevation,  a  monument  of  the  solid 
rocks  which  once  built  up,  as  a  level  plain,  this  now  broken 
and  hilly  region;  its  companion  strata  have  been  eroded 
and  carried  away.  A  solid  band  of  flinty  chert,  fourteen  to 
sixteen  inches  thick,  was  seen  near  the  base  and  on  the 
sides,  the  rocks  containing  many  characteristic  St.  Louis 
fossils,  including  a  delicate  lAihoBtrotionj  for  which  Prof. 
Herzer  has  proposed  the  name  L,  mammillare.  The  view 
from  the  summit  will  interest  the  geologist  as  well  as  those 
seeking  the  beautiful.  In  addition  to  the  picturesque  knobs 
of  Kentucky,  gaps  in  the  Muldraugh  range  may  be  recog- 
nized, through  which  Salt  river  flows,  and  the  broad,  con- 
tinued depression  of  the  barrens  plain  which  led  the  pre- 
glacial  river  by  Elizabethtown  to  Nolin  valley.  To  the 
north  this  great  valley,  for  miles  in  length  and  breadth,  is 
-well  exposed  to  view — better  than  at  any  other  point  except 
Pilot  Knob — with  its  high,  stony  Chester  bluff  to  the  west, 
and,  dimly  in  the  distance,  the  Floyd  county  knobs  near 
New  Albany  may  be  seen,  composing  the  eastern  bluff  of 
the  same  valley  plain.  To  any  one  interested  in  dynamical  ge- 
ology, a  view  from  this  point  can  not  fail  to  be  of  great  interest. 

New  Amsterdam  is  pleasantly  located  on  a  dry  loam  soil, 
and  is  a  trading  point  for  the  farmers  who  cultivate  the  rich 
lands  of  Ripperden  and  Grassy  valleys,  a  few  miles  to  the 
east.  The  underground  drainage  of  these  sunken  lands — they 
have  no  surface  outflow  of  water — is  by  the  "Blue  spring," 
adjoining  the  village,  where  a  creek  boils  up  from  a  hidden 
channel,  clear,  pure  and  cold,  and  in  sufficient  volume  to 
turn  a  mill.  To  the  tourist  this  region  is  full  of  interest, 
and  will  well  repay  a  visit,  including  the  beautiful  sunken 
valleys  already  mentioned. 

Blue  Island  cliff,  just  below  Kendall's  Landing,  is  known 
to  river  pilots  as  "  Hole  in, the  Cliff,''  on  account  of  a  heavy 
bedded  rock  projecting  a  few  feet,  which  casts  a  strong 
shadow  and  forms  a  shed-like  recess.  The  following  sec- 
tion was  taken  up  the  precipitous  face  of  the  hill : 
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SECTION  NEAR  KENDALL'S  LANDING.  Ft. 

Sandy  loam 33 

Shale  and  sandstone 17 

Thin  bedded  sandstone 40 

Massive  sandrock,  gritstone 7 

Soft  gritstone 5 

Calcareous  shale  and  soft  sandstone 20 

"Keil*'  (red  pudding  stone) 5 

Massive  crystalline  limestone 30 

Shale 15 

Gray  and  red  laminated  limestone 11 

Fissile  argillaceoas  limestone 25 

Massive,  gray,  St.  Louis  limestone* 25 

Flinty,  argillaceous  limestone 26 

White  oolitic  limestone 4 

Argillaceous  limestone  with  plates  of  chert 40 

Cherty  limestone,  covered  with  great  blocks  of  sand  rock  from 

the  top  of  the  cliff 75 

378 

The  red  "  Keil'^  was  worked  at  McCullen^s  lick,  near  Ray^s 
Chapel,  about  the  year  1833.  It  was  sawed  into  pencils 
and  supplied  to  the  limited  western  market,  but  the  pocket 
was  soon  exhausted;  careful  search  will  doubtless  discover 
more  on  the  same  horizon. 

In  the  valley  of  Potato  creek  several  outcrops  of  oolitic 
stone  were  observed,  where  extensive  lime-kilns  were  for- 
merly operated.  At  John  Brown's  mill,  on  section  10, 
township  4,  range  2,  two  miles  above  the  mouth  of  the 
creek,  the  following  strata  outcrop: 

SECTION  AT  BROWN'S  MILL.  Ft. 

Conglomerate  and  Chester  sandrock 100 

Easkaskia  beds  of  Chester  group 22 

Shaly  clay  (marl?) 18 

Argillaceous  limestone 15 

Shaly  clay 11 

Argillaceous  limestone 35 

Flinty  limestone 30 

St.  Louis  gray  limestone 40 

St.  Louis  hard  limestone 15 

St.  Louis  white  oolitic  limestone 4 

Cherty  limestone 12 

Oolitic  limestone,  fractured 6 

308 
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Id  passing  over  the  county  a  barometer  was  carried  and 
notes  made  of  elevations^  corrected,  where  possible,  hj 
repeating  the  observations,  but  without  the  aid  of  a  station 
instrument  or  other  corrections.  Careful  leveling  may 
detect  errors  as  great  sometimes  as  fifty  feet  for  stations 
remote  from  Ohio  river  or  the  line  of  railway  surveys* 
TheTdatum  plane  assumed  is  the  elevation  above  mean 
tide  of  the  mud-sill  of  the  lower  lock  in  the  Louisville 
canal,  which  was  determined  by  Stansbury  and  Williams 
(U.  8.  Engineers)  in  1832,  to  be  353  feet  above  the  ocean. 

TABLE  OK  ALTrrUDEB. 


POINTB  OV  OBSBBTATIOH. 


New  Albany,  low  water,  canal  sill t. 

Corydon 

French  town 

Lanesville,  east  of 

Knob  summit,  east  of  county  line.. 

ikiwardsville 

Palmyra,  loess 

Barrens 

Barrens  above  Corydon,  average,  150  feet 

Oakland,  Floyd  county 

Mouth  of  Blue  river 

Mouth  of  Blue  river,  high  water 

Loess  loam,  southwest  part  of  county 

Keller's  hill,  above  mouth  of  Blue  river 

Keller's  hill,  highest  summit 

Brackenridge 

L.  &  St.  L.  R.  B.  tunnel,  Edwardsville 

Knob  at  Edwardsville,  above  tunnel , 

Oeorsetown,  on  line  of  railroad  survey 

Crandeirs  branch,  on  line  of  railroad  survey 

Big  Indian  creek,  on  line  of  railroad  survey 

Big  Indian  creek,  proposed  railroad  bridge.. 

Salisbury,  on  line  of  railroad  survey 

Fair  Dale,  on  line  of  railroad  survey 

Arnold's  Hill 

Blue  river,  Milltown 

Milltown,  bridge  grade 

Middletown 

Eliiabeth 

Buena  Vista 

Buena  Vista  summit. 

Evans'  Landing 

Mauckport 

Amsterdam 


Datum  Plahi 


353 
593 
741 
743 
960 
843 
711 
690 

983 
303 
373 
771 
956 
963 
723 
785 
980 
684 
625 
571 
650 
683 
673 
719 
492 
535 
700 
683 
602 
722 
330 
310 
306 


240 
388 
390 
607 
490 
358 
340 

630 


468 
653 
666 
370 
432 
527 
331 
272 
218 
297 
330 
320 
366 
139 
182 
347 
330 
249 
369 


HARRISON    COUNTY.  407 


ECONOMIC  GEOLOGY. 

AGRICULTURE. 

In  a  state  of  nature  Harrison  county  offered  features  that 
fairly  invited  the  early  pioneer.  To  the  brave  hunter  it 
was  a  land  of  wild  plenty.  Large  game  was  abundant. 
The  flesh  and  skins  fed  and  clothed,  and^  as  currency^  sup- 
plied ev.ery  want.  The  fertile  bottoms^ "  tickled  with  a  hoe, 
«miled  a  harvest. ''  The  barrens,  almost  prairies  in  contour 
and  freedom  from  trees,  clothed  in  a  luxuriant  coat  of  grass, 
gave  abundant  pasture  and  forage  without  labor,  except  the 
gathering.  Wild  fruits,  as  the  plums,  grapes,  haws  and 
persimmons,  walnuts,  hickorynuts  and  chestnuts,  were  every- 
where abundant.  No  wonder  it  was  deemed  a  second  Para- 
<lise  by  the  fathers  of  our  State. 

Sixty  years^  cultivation  has  robbed  the  soil  of  its  virgin 
fertility.  The  river  bottoms,  consisting  of  deep  alluvial 
loam,  annually  recruited  by  spring  overflows,  still  produce 
fair  crops.  An  estimate  by  a  well  informed  agriculturist 
places  the  annual  return  per  acre  from  the  better  land  as 
follows : 

Corn,  fortjr  bushels  at  fortj  cents  per  bushel $16  00 

Wheat,  twenty-two  bdshels  at  one  dollar  per  bushel 22  00 

Hay,  two  tons  at  fifteen  dollars  per  ton 80  00 

Potatoes,  one  hundred  and  fifty  bushels  at  seventy-five 

cents  per  bushel 112  50 

Cabbages,  one  thousand  five  hundred  heads  at  five  cents 

per  head 76  00 

On  the  uplands  the  yield  is  less  satisfactory,  and  by  the 
«ame  authority  is  estimated  as  follows : 

Corn,  twenty  bushels  at  forty  cents  per  bushel. $S  00 

Wheat,  eight  bushels  at  one  dollar  per  bushel 8  00 

Potatoes,  one  hundred  bushels  at  seventy-five  cents  per 

bushel 76  00 

Hay,  one  ton  at  fifteen  dollars  per  ton 15  00 
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This  statement  includes  some  new^  good  tracts  latelj 
brought  under  cultivation.  There  are  many  farms  long  and 
exhaustively  cropped^  which  yield  fifty  per  cent,  less  than 
the  above.  Such  minimum  returns  are  not  remunerative, 
and  will  not  support  the  farmer  and  his  family.  For  some 
years  the  question  has  been  anxiously  discussed  whether  it 
was  not  best  to  abandon  "barrens"  land.  A  few  experi- 
ments with  bone  dust  showed  that  to  be  a  sure  source  of 
relief.  After  a  continued  use  for  several  years  this  fertilizer 
is  found  to  nearly  double  the  crop  of  corn,  wheat  or  grass, 
and  leave  in  the  ground  the  elements,  in  part,  of  other 
crops.  Four  bone  mills  are  established  in  the  county  and 
doing  a  good  business,  and  large  quantities  are  also  taken 
into  the  county  from  the  mills  at  New  Albany  and  Louis- 
ville. Bone  dust  is  applied  at  the  rate  of  125  to  250  pounds 
per  acre.  A  careful  estimate  of  its  benefits  by  a  thoughtful 
farmer  gives  the  following  showing:  In  the  fall  of  1877 
•  there  was  bought  and  applied  to  the  wheat  crop  an  aggre- 
gate of  3,330  tons,  costing  $30  per  ton,  or  nearly  $100,000. 
This  was  applied  to  33,300  acres  of  wheat;  with  the  low 
estimate  of  an  increase  of  four  bushels  of  wheat  per  acre 
we  find  the  farmers  who  applied  the  bone  dust  have  an 
aggregate  net  profit  of  over  $33,000.  With  such  results  it 
is  apparent  that  the  use  of  such  fertilizers  will  pay  and 
should  be  encouraged.  It  may  not  be  improper  to  saggest 
that  the  use  of  commercial  manures,  when  farm  products 
bring  no  higher  prices  than  thiey  do  in  this  county,  should 
be  only  a  temporary  expedient.  A  farm  should  be  self-sus- 
taining. As  soon  as  the  fertility  of  the  soil  is  partly 
restored  attention  should  be  given  to  the  culture  of  clover 
and  the  grasses,  by  which,  with  a  fair  rotation  of  crops,  the 
fertility  of  the  soil  may  be  indefinitely  sustained.  JBIae 
grass  and  timothy,  which  succeed  so  well  in  the  center  of 
the  State,  fail  in  parts  of  this  county  by  reason  of  the 
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droaght  and  hot  sunshine.  Experience  in  Southern  Indi- 
ana, Kentucky  and  Tennessee  has  shown  that  orchard  grass 
{Dactylua  glomeraia)^  when  closely  seeded,  will  withstand 
drought  in  partly  shaded  ground  or  open  fields  far  better 
than  any  grass  above  mentioned ;  that  where  a  drought  of 
four  or  five  weeks  would  cause  the  blue  grass  to  wilt  and 
dry  crisp,  the  orchard  grass  would  be  comparatively  green 
and  luxuriant.  The  advantage  of  this  over  other  grasses 
are :  "  It  can  be  grazed  two  weeks  earlier  in  the  spring ;  its 
fattening  qualities  are  equal  or  superior;  it  affords  more 
grazing  or  hay  to  the  acre ;  in  summer  it  will  grow  more  in 
a  day  than  blue  grass  will  in  a  week,  five  or  six  days  being 
generally  sufficient  for  a  good  bite ;  it  makes  a  permanent 
sward  for  pasturage  or  hay,  and  does  not  run  out."  A  field 
on  Blue  river  has  furnished  good  pasture  for  twenty-five 
years,  and  in  adjoining  states  fields  of  orchard  grass  have 
been  continuously  pastured  or  mowed  for  forty  or  fifty  years. 
Not  less  than  two  bushels  of  seed  should  be  sown  per  acre 
to  prevent  it  from  growing  in  bunches  or  stools. 

With  a  mixed  husbandry  incident  to  grazing  and  the 
rearing  of  sheep  and  cattle  the  future  of  the  farmer  will  be 

bright. 

•        FBurr. 

The  earliest  settlers  in  Harrison  county  planted  apple 
trees ;  many  old  apple  trees  were  seen  from  two  to  two  and 
a  half  feet  in  diameter.  Their  descendants  have  kept  up 
the  practice  until  nearly  every  farm  has  its  orchard  of  well 
selected  varieties.  The  apples  are  highly  colored,  well 
ripened,  and  the  crop  usually  exceeds  the  demand.  It  is 
suggested  that  a  canning  and  drying  establishment  would 
be  profitable  at  some  river  point.  On  the  elevated  table 
lands  and  '^flat  woods''  district  the  apple  crop  is  usually 
very  large,  and   rarely  fails.     Peaches  bear  fairly  in   the 
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sandj  regions  and  on  the  loamy  hill  tops.     Grapes  and  the 
small  fruits  succeed  well. 

SUMAC. 

This  shrub;  so  extensively  used  for  tanning,  and  so  largely 
imported  from  Europe,  is  indigeneous  in  this  locality.  The 
leaves  are  gathered  by  women  and  children,  dried,  beaten 
with  flails  or  tramped  to  separate  the  stems,  and  then  sacked 
and  sold  at  one  cent  per  pound.  The  crop  of  1860  was  the 
largest  ever  gathered  in  this  county,  and  brought  about  one 
thousand  dollars. 

ROAD  MATERIALS. 

No  people  can  expect  fair  returns  from  their  labor  with- 
out commerce  and  means  of  transportation  for  exchanging 
their  commodities.  Good  roads  are  indispensable  for  social 
intercourse  and  the  enjoyment  of  progressive  civilization. 
The  limestones  of  this  county  furnish  good  materials  for 
stone  roads;  they  are  abundant  and  easily  accessible  at  all 
points,  and  should  be  utilized.  The  partially  decomposed 
ferruginous  cherts,  forming  the  under  beds  of  the  ^'  barrens," 
the  remains  of  the  eroded  limestones,  have  been  used,  with 
best  success  on  the  splendid  Corydon  and  New  Albany  turn- 
pike. No  better  material  could  be  *desired.  Beds  of  the 
same  chert  transported  from  this  region  ages  ago  by  the 
Ohio  are  eagerly  sought  after  and  utilized  at  Evansville  and 
Paducah.  The  streets  of  these  cities  are  models,  and  the 
stone  with  which  they  are  covered  is  the  common  eye-sore 
of  this  its  native  region.  It  breaks  into  small,  angular 
fragments,  which  wedge  together,  forming,  theoretically,  an 
arch  which  is  compact,  waterproof  and  almost  frostproof, 
elastic,  and  in  process  of  pulverization  and  disintegration 
the  iron  oxide  in  some  degree  re-cements  the  particles. 
Good  roads  and  their  economic  value  can  not  be  too  highly 
commended  and  urged. 
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BUILDmO  STONE. 

When  the  developments  of  the  future  create  a  demand 
the  great  staple  of  this  county  will  be  building  stone^  which 
occurs  here  in  every  variety,  comprising  the  ornamental  as 
well  as  those  of  sterling  useful  qualities. 

The  buff  calcareo-magnesian  beds  at  New  Salisbury  were 
mentioned  by  Dr.  D.  D.  Owen  in  the  first  report  on  the 
geology  of  the  State.  The  quarry  has  been  worked  at 
intervals  ever  since.  The  color  is  a  subdued,  neutral  tint. 
Directly  from  the  quarry  it  is  soft,  and  may  be  hewn  with  a 
broad  ax  or  cut  with  a  common  saw,  but  on  exposure  to  the 
air  becomes  hard.  Samples  seen  in  the  old  Capitol  at  Cory- 
don  and  in  use  as  door-sills  and  steps  to  residences  show  the 
satisfactory  hardness  and  endurance  of , this  stone  after  sixty 
years'  exposure  and  use.  The  well  defined,  creamy,  buff 
tint  will,  by  harmony  as  >¥ell  as  contrast,  be  found  desirable 
for  ornamental  work  in  artistic  edifices. 

The  light  gray  limestone  at  King's  Cave  Quarry,  and 
many  other  points  in  the  county,  is,  practically  as  well  as 
geologically,  equivalent  to  the  famous  quarries  at  Salem, 
Bedford,  Bloomington,  etc.  It  is  an  elastic,  compact,  homo- 
geneous limestone,  capable  of  sustaining  heavy  burdens  and, 
from  the  boldly  escarped  blufis  and  exposure,  known  to 
absolutely  resist  for  ages  the  action  of  the  elements.  When 
facilities  for  transportation  exist  this  stone,  equal  to  the  best 
heretofore  offered  in  the  markets,  will  meet  a  good  demand. 

The  snow-white  oolitic  limestone  has  been  opened  at  the 
Stockslager  quarry,  near  Mauckport,  although  it  occurs  in 
thinner  ledges  in  other  parts  of  the  county.  A  chemical 
precipitate  from  an  aqueous  solution,  it  is  of  almost  perfect 
purity.  In  color  it  is  more  brightly  white  than  marble.  It 
is  susceptible  of  a  high  polish,  and  the  egg-like  concretions 
add  a  signal  beauty  and  variety  to  the  peculiar  structure. 
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In  color,  beauty  and  uniformity  it  is  unique,  and  is  believed 
to  be  unsurpassed  if  not  unrivaled.  Tested  by  General  Q. 
A.  Gilmore,  it  was  found  to  weigh  nearly  150  pounds  per 
cubic  foot,  and  to  have  a  crushing  strength  per  square  inch 
of  10,250  pounds,  or  more  than  eighteen  times  as  strong  as 
good  bricks.  The  ratio  of  absorption  is  1  to  27.  An  analy- 
sis made  in  the  laboratory  of  the  Stat€  Geologist  gave  the 
following  result: 

ANALYSIS  OF  STOCKSLAGEU'8  WHITE  OOLITIC  LIMESTONE. 

Per  Cent 

Water  expelled  at  212*»  F 0.60 

Ineoluble  silica.. 0.31 

Ferric  oxide 0.18 

Aluinina 0.14 

Lime 54.93 

Carbonic  acid 43.17 

Sulphur 0.25 

ChlorideB  of  alkalies 0.40 

Combined  water  and  loss 0.12 

100.00 

This  analysis  shows  it  to  contain  98.10  per  cent,  of  car- 
bonate of  limC;  being  remarkably  pure^  as  it  contains  less 
tha'n  two  per  cent,  of  impurities. 

Colonel  S.  M.  Stockslager  furnishes  the  following  esti- 
mate of  the  product  of  his  quarry  in  cubic  feet  of  stone  for 
the  years  named :  1875,  500  feet;  1876,  1,000  feet;  1877, 
2,000  feet;  1878,  5,000  feet. 

When  burned,  this  stone  yields  pure  white  lime,  a  supe- 
rior article  for  plastering,  white-washing,  etc.  It  works 
cool  under  the  trowel,  giving  ample  time  for  ornamental 
finish.  On  account  of  its  purity  it  is  in  good  demand  for 
defecating  sugar  and  other  chemical  purposes  on  the  lower 
Mississippi  river. 

At  ordinary  stone  quarries,  spawls  and  broken  debris  are 
a  serious  and  costly  encumbrance ;  here,  every  rejected  frag- 
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meDt  18  in  demand  for  calcination  and  adds  to  the  value  of 
the  quarry,  and  almost  insures  profitable  results  to  operators. 

A  dark  gray  limestone  is  seen  just  below  the  mouth  of 
Musquito  creek,  near  the  eltreme  southern  promontory  of 
the  county.  It  is  homogeneous,  massive,  and  shows  in  solid 
stratum  a  full  thickness  of  fifty  feet.  I  have  never  seen  a 
stratum  of  limestone  so  much  resembling  granite  in  external 
appearance;  from  indications  on  the  outcrop,  it  is  almost 
equal  to  granite  in  strength  and  endurance.  This  stone 
deserves  the  careful  attention  of  engineers  having  in  charge 
the  construction  of  piers,  walls  and  foundations  exposed  to 
ice,  floods  and  surging  ocean  waves.  It  is  believed  that  it 
would  fully  meet  the  requirements  of  the  general  govern- 
ment improvements  at  the  deltas  of  the  Mississippi  river. 
When  burned  it  makes  a  strong  white  lime. 

The  sandstones  of  the  Chester  group  cap  the  hills  in  the 
western  and  southwestern  parts  of  the  county.  The  mas- 
sive beds  which  crop  out  on  the  bluflfs  of  Blue  river  and 
Ohio  river  in  Washington  and  Scott  townships,  when  under- 
mined, sometimes  break  ofl^  and  dash  down  the  steep  bluffs, 
especially  in  the  spring,  when  the  thawing  frost  renders  the 
underlying  rocks  weak  and  yielding.  Many  of  the  fallen 
masses  still  retain  their  sharp,  well-cut  angles,  although  the 
surroundings  indicate  an  exposure  to  storm  and  ice  for  cen- 
turies. It  is  a  choice  stone  for  exposed  foundations,  frost 
and  water-proof.  A  good  grit  stone,  large  sized  grindstones, 
four  to  five  feet  in  diameter,  were  obtained  from  Rhodes  & 
Rothrock's  quarry  on  Blue  river,  and  used  in  manufactories 
in  Louisville,  and  found  to  be  first-class. 

BRICK  MATERIAL. 

Clay  for  bricks  is  abundant  throughout  the  county.  At 
every  town  and  village,  and  at  many  farms,  kilns  have  been 
burned.  The  product  ranges  from  fair  to  good,  and  some 
samples  observed  were  of  superior  quality. 
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LIME. 

In  addition  to  the  special  mention  of  this  important  item 
under  the  head  of  '^  Building  Stone/'  lime  has  been  burned 
by  log-heap  and  other  primitive  methods  in  every  part  of 
the  county.  Formerly,  when  flat-boat«  carried  the  com- 
merce of  the  West  to  New  Orleans,  kilns  for  calcining  the 
white  oolitic  stone  lined  the  banks  of  Ohio  and  Blue  rivers 
wherever  that  stone  was  obtainable  along  those  streams, 
from  which  the  burned  lime  was  shipped  as  "Blue  River 
Lime,"  on  "Broad-horns"  (flat-boats,)  to  the  southern 
planter  and  merchant.  The  trade,  stopped  by  the  "late 
unpleasantness,"  has  not  been  revived.  The  lime  is  good ; 
none  other  in  the  valley  of  the  West  surpasses  it,  and  if 
enterprise  and  capital  could  be  enlisted  in  preparing  and 
putting  it  on  the  market,  it  would  soon  stand  at  the  head  of 
the  brands. 

For  home  uses  it  is  necessary  to  ask  the  attention  of  the 
farmers  of  Harrison  county.  Acidulous  gases  in  water  decom- 
pose limerocks,  leaving  insoluble  siliceous  materials  as  a 
residuum;  of  this  and  a  small  per  cent,  of  clay  the  soil  is 
composed.  A  few  years  cultivation  exhausts  the  soluble 
silica  of  which' the  "bone"  and  bark  of  plants  is  composed, 
and  a  weak,  spindling  plant  and  barren  harvests  result. 
Sand  is  made  solul)le  plant-food  by  the  alkalies.  Lime  is 
here  omnipresent  and  the  cheapest  alkali  within  reach.  The 
farmer  may  test  for  himself  by  pouring  vinegar,  or  any  other 
acid,  on  a  specimen  of  his  farm  soil ;  if  lime  is  present  in 
quantityjan  effervesence  will  take  place ;  without  lime  there 
will  be  noj  ebullition  of  gases.  It  will  be  found  that  the 
"barrens'"  weak  soils  are,  although  in  a  limestone  country, 
almost  entirely  without  alkaline  matter.  The  first  step  in 
restoringj^thel  fertility  of  such  soils  is  to  apply  lime  at  the 
rate  of  fifty  to  one  hundred  bushels  to  the  acre. 
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CEMENT  OK  HYDRAULIC  IJUE. 


The  immense  beds  of  highly  bitumiaoaB  ^haly  limestone 
exposed  in  the  bluSe  reaching  across  the  great  hend  of  Ohio 
river  from  Brown's  Landing  to  Cedar  Grove,  have  already 
been  mentioned  in  local  details.  This  stratom  is  here  thirty 
to  forty  feet  thick,  and  at  localities  on  the  river  bank,  so 
situated  that  cartage  and  elevators  are  nonecessary ;  all  the 
costly  and  heavy  work  may  be  chiefly  -done  by  downcasts. 
For  burning  this  rock  wood  is  plenty  and  cheap;  coal  may 
be  had  from  barges  at  a  low  figure.  With  these  advantages, 
cement,  which  sells  from  one  to  two  dollars  per  barret,  may 
be  prepared  for  less  than  fifty  cents.  It  is  believed  that  a 
iairly  oi^nized  company  with  well  devised  fixtures  could 
successfully  meet  the  river  market  if  not  defy  competition. 

At  the  Same  locality  materials  abound  which,  if  properly 
manipulated,  would  produce  an  artificial  cement  equal  to 
the  celebrated  English  Portland,  thus  combining  every 
department  of  the  cement  trade. 

The  following  table  gives  the  results  of  careful  analyses 
by  Dr.  G.  M.  Levette,  of  the  Geological  Survey : 

ANALYSES  OF  HYDRADIC  CEMBNT  STONES. 
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GLASS  SAND. 

These  beds  •are  marked  upon  the  map;  they  are  so  exten- 
sive as  to  be  practically  inexhaustible.  Large  quantities 
have  been  used  in  the  mauu&cture  of  plate  glass  at  New 
Albany  and  Louisville  with  satisfactory  results.  When 
exposed  and  slightly  washed  it  is  pure  and  white. 

KAOLIN. 

In  working  the  sand  banks,  pockets  and  beds  of  white 
Kaolin  were  discovered.  The  sand  miners  were  not  search- 
ing for  porcelain  clay,  and  disregarded  the  "  white  putty/' 
as  they  termed  it;  from  its  plastic  nature.  At  the  time  of 
my  visit  the  deeper  excavations,  near  the  reputed  horizon  of 
the  Kaolin  pockets,  were  filled  with  water  and  inaccessible. 
Small  fragments  were  seen  at  the  banks  east  of  Elizabeth, 
and  at  the  Peters  farm  near  Eversole  Cliff.  These  were 
pure  white,  and  almost  entirely  free  from  iron.  Just  east 
of  the  last  point  an  immense  stratum  of  Kaolin  was  noticed, 
more  than  fifty  acres  in  extent;  the  bed  is  nearly  contin- 
uous, and  from  three  to  five  feet  thick.  At  the  exposed 
points  it  varies  in  color  from  ash  gray  to  pale  green,  pink, 
red  and  dark  brown,  the  first  colors  predominating.  A 
sample  of  the  green  variety,  analyzed  by  Dr.  Levette,  gave 
the  following  result,  and,  for  comparison,  the  analysis  of  a 
remarkable  pure  specimen  from  Lawrence  county  is  also 
given : 

ANALYSES  OF  KAOLIN. 


± 

Water 

Silica 

Alumina 

Ferric  oxide 

Magneeia 

Lime. 


Lawrence  Oow 


14.00 

46.00 

36.00 

3.00 

1.00 
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This  extensive  bed  will,  it  is  believed,  prove  of  value  for 
making  yellow  ware,  tiles,  water-tubes,  fire-bricks,  orna- 
mental terra  cotta  ware,  and,  perhaps  of  more  importance, 
as  an  addition  in  manipulating  artificial  cements. 

The  beds  of  glass-sand  and  kaolin  are  found  along  the 
margin  and  deeply  sunk  in  the  "flood  plain"  or  "flat 
woods  "  border  of  the  pre-glacial  river  valley.  The  rule  is 
so  persistent  that  the  inference  seems  irresistible  that  their 
origin  is  due  to  the  circumstances  which  gave  rise  to  that 
valley.  This  rule  prevails  southward  in  Kentucky  as  well 
as  here,  indicating  a  great  breadth  of  energy,  somewhat 
analogous  to  the  very  ancient  river  channels  filled  with 
gold-bearing  gravel  in  California,  which,  with  many  wind- 
ings, run  in  general  direction  north  and  south,  and  at  right 
angles  to  the  present  rivers,  but  whose  waterless  beds  are 
now  elevated  on  the  sides  and  crests  of  the  mountains  high 
above  the  actual  water  courses. 

OAS  SPRINGS  AND  SALT  BRINE. 

Gas  springs  are  noted  as  being  found  in  the  bed  of  Ohio 
river  at  two  points,  having  a  well  defined  line  or  trend  from 
northeast  to  southwest;  the  scanty  information  available 
fosters  the  inference  that  this  line  is  continuous  between 
these  points.  A  line  of  dots  is  marked  on  the  map  of  Har- 
rison county  approximating  the  trend  of  gas  springs.  It  i» 
probable  that  bores  to  a  depth  of  600  to  800  feet  along  this 
line  will,  in  many  cases,  discharge  salt  water,  together  with 
more  than  enough  gas  to  evaporate  the  brine.  In  every 
case  thus  far  tested  the  supply  of  gas  is  largely  in  excess  of 
the  quantity  needed  for  that  purpose,  and  may  be  utilized 
for  generating  steam,  light,  heat,  burning  lime  and  cement, 
baking  pottery,  etc.     It  is  a  grand  and  inexhaustible  fund 

of  power  and  wealth,  and  should  be  utilized.     Special  points 
[27— Geo.  Rkport.] 
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on  this  matter  are  given  on  a  preceding  page  under  local 
details. 

WHITE  SULPHUR  WATEB. 

The  white  sulphur  well  at  Corydon  merits^  and  has  for 
many  years  maintained  a  high  reputation.  Hundreds  of 
visitors  bear  unqualified  testimony  to  its  remedial  powers. 
It  is  believed  to  be  a  specific  in  cases  of  dyspepsia,  rheuma- 
tism, chronic  neuralgia  and  other  diseases  which  owe  their 
origin  to  malaria.  Certificates  from  persons  of  repute  show 
that  it  is  remarkably  efficacious  in  scrofula,  sore  eyes,  affec- 
tions of  the  skin,  liver  and  kidneys;  ladies,  after  years  of 
suffering,  are  hiappy  in  advising  the  use  of  this  water. 

A  qualitative  analysis  by  T.  E.  Jenkins,  M.  D.,  shows  the 
following  constituents : 

ANALYSIS  OF  OORYDON  SALINE  SULPHUR  WATER. 

Specific  gravity,  1.0077;  salts  in  one  wine  gallon,  450.88 
grains. 

Gasses  in  solution:  Carbonic  acid  and  sulphuretted 
hydrogen. 

Salts  in  solution:  Bicarbonate  of  soda,  bicarbonate  of 
magnesia,  sulphate  of  soda,  sulphate  of  magnesia,  sulphate 
of  lime,  chloride  of  sodium,  chloride  t>f  magnesium,  chloride 
of  calcium  and  silica. 

Springs  of  a  similar  water  are  found  in  the  bed  of  Buck 
.  creek,  three  miles  southwest  from  Middletown,  and  may  be 
reached  by  bores  at  many  points  in  Taylor  and  Boone  town- 
ships. 

CAVEBNs,  Era 

The  caverns  of  this  county,  although  not  extensive,  are 
full  of  interest  and  beauty,  and  will  fully  repay  the  tourist 
or  pleasure  seeker  for  a  trip  during  vacation.  In  fact,  res- 
idents of  cities  could  enjoy,  without  much  expense,  a  week 
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•of  rambling  among  the  health  giving  hills  and  valleys,  sur- 
rounded by  ever  changing  scenes  of  interest  and  beauty,  in 
this  county  in  a  much  more  profitable  manner  than  in  long, 
expensive  wanderings  in  more  distant  regions. 

On  the  excellent  turnpike  from  New  Albany  to  Corydon 
the  naturalist  will  be  interested  in  the  fossil  beds  at 
Edwardsville,  Lanesville,  Myers'  Hill,  near  Breckenridge, 
as  well  as  Yocum's  and  King^s  caves.  At  Corydon,  Pilot 
Xnob  and  Martin's  hill  afford  extensive  outlooks;  Keller's 
Hill  is  a  first-class  illustration  of  coal  measure  life.  Rhodes' 
and  Borden's  caves,  and  the  Harrison  and  the  Blue  spouting 
springs,  on  the  road  to  Wyandotte  Cave,  are  attractions 
which  no  Indianian  can  afford  to  ignore. 

ABCELSOLOGY. 

• 

No  earthworks  characteristic  of  a  pre-historic  race  were 
seen  in  this  county.  The  only  evidence  of  their  presence, 
and  that  not  conclusive,  was  the  finding  of  a  single  beaten 
copper  implement,  with  a  few  totums,  ornamental  gorgets 
and  pendants  wrought  from  the  chloritic  slate  or  "  striped 
stone "  of  the  northwest,  so  much  affected  by  that  race,  and 
-a.  few  arrow  points  wbich^  from  their  aged  appearance  and 
form,  are  peculiarly  "  Mound  Builder." 

To  the  second  or  intermediate  race  between  our  savage, 
nomadic  Indians  and  the  Mound  Builders  is  attributed  the 
bone  or  shell  banks  below  New  Amsterdam,  the  stone  graves 
■at  Kendall's  Landing,  the  vilkige  site  long  occupied  as  a 
permanent  residence  by  an  agricultural  people,  and  the 
peculiar  flint  implements  attributed  to  the  race  of  ^^  bow- 
legged  fishermen." 

One  mile  below  the  village  of  New  Amsterdam,  and 
immediately  below  the  mouth  of  Indian  creek,  is  a  mound 
^containing  human  bones,  flint  chips,  broken  pottery  and 
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burned  stones.  Half  a  mile  down  the  river  is  one  of  the 
large  shell  mounds^  a  mass  of  river  and  land  shells^  with  a 
few  nearly  decayed  bones  of  buffalo  and  other  wild  animals- 
common  to  this  country  at  that  date.  It  is  one  hundred  and 
seventy  yards  long,  ten  yards  wide  at  one  end  and  eighty- 
five  yards  wide  at  the  other  end,  which  was  least  disturbed 
by  undermining  currents  of  the  river,  and  two  to  six  feet 
deep.  At  places  the  bank  is  nearly  a  clean  mass  of  shells^ 
but  the  bed  is  generally  throughout  profusely  sprinkled  with 
flint  chips,  spawls,  cores,  broken  knives  and  various  imple- 
ments, with  many  rounded  mallets  and  pounders  of  granitic 
stone,  and  occasionally  a  pick-hammer  of  hard,  specular 
iron  ore  for  splintering  flints.  Many  of  the  pounders  and 
other  stones  had  been  reddened  by  fire,  and  at  several  points- 
the  shells  showed  that  fire  had  been  built  upon  them.  The 
whole  mass  plainly  indicated  the  hand  of  man ;  many  of  the 
mussel  shells  showed  an  old  fracture  at  the  edge,  made  in 
opening.  Mr.  George  Wolf,  of  New  Amsterdam,  ha* 
known  this  locality  for  half  a  century,  and  says  that  fronk 
fifty  to  one  hundred  and  twenty  feet  of  the  river  side  of  the 
heap  has  been  undermined  and  removed  by  high  water  in 
Ohio  river.  Back  of  the  mound  is  a  perfectly  level  area  of 
two  and  a  half  acres,  over  which  were  seen  many  flint  and 
stone  implements,  defaced  or  broken,  as  if  relics  of  tools  in 
daily  use. 

The  large  amount  ef  shells,  bones^  etc.,  but  particularly 
of  broken  flints,  seem  to  indicate  the  permanent  village  or 
a  resident  people;  the  locality  accommodated  them  with 
cold  spring  water,  good  fishing,  rich,  alluvial  loam  for  cul- 
tivation, with  forests  of  game  immediately  adjoining  in  the 
high  hills  along  Indian  creek. 

The  last  race  of  savages  were  skilled  artizans  in  working- 
flint;  on  every  hillside  and  plain  their  implements  of  war 
and  the  chase  are  found,  the  latter  especially  adapted  to> 
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killing  the  kind  of  game  sought  or  expected.  To  their 
implements^  judging  from  the  known  and  probable  effects  of 
•exposure  and  time,  we  may  estimate  an  age  varying  from 
two  hundred^to^eight  hundred  years. 

FLINT  QUABRIES. 

The  question  has  been  well  asked, "  Where  did  the  Indians 
get  the  material  for  their  flint  implements?"  Evidences 
43een  in  this  county  offer  direct  and  conclusive  answers* 
Alleged  silver  and  lead  mines,  garnished  with  all  the  unre- 
liable embellishments  of  the  red  man's  traditions,  were  con- 
fldently  believed  in.  The  fact  that,  after  their  migration  to 
the  west,  delegations  had  been  known  to  return  light  and 
go  back  loaded,  seemed  proof  of  hidden  wealth.  Their 
habits  were  secretive.  Secrecy  is  mystery,  and  mystery 
more  alluring  and  seductive  than  unveiled  fact. 

Visiting  the  reported  ^'diggings''  on  the  farm  of  Ph. 
Blume,  northwest  quarter,  section  19,  township  4,  range  3, 
on  the  west  side  of  Indian  creek,  Scott  township,  a  line  of 
pits,  one  to  three  feet  deep,  nearly  connected,  and  four  to 
ten  feet  long,  were  discovered.  The  sides  of  these  pits  hav- 
ing crumbled  and  fallen  in  under  the  action  of  frost  and 
Tain,  they  were  no  doubt  at  one  time,  much  deeper  and 
wider  than  at  present.  The  horizon  is  in  the  upper  half  of 
the  St.  Louis  limestone  and  twenty  feet  below  the  oolitic 
bed,  and  at  outcrops  shows  a  band  of  clay  crowded  with 
slightly  flattened  balls  of  dark  flint.  A  careful  examina- 
tion showed  this  to  be  the  article  sought.  Around  the  pits 
and  in  the  debris  were  found  great  quantities  of  flint  balls 
with  pale  brown  or  bluish-gray  interiors.  Taken  fresh 
from  the  quarry  and  tested  with  a  smart  blow  from  a  ham- 
mer, it  was  found  to  break  away  in  level  cleavage,  first 
from  top  and  bottom,  then,  with  some  practice,  this  flattened 
section  of  a  sphere  could  be  cleaved  in  straight  lines  perpen- 
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dicalar  to  the  plane  of  deposition.  The  miners  had  been 
governed  by  these  facts.  A  blow  on  the  upper  or  lower- 
surface  would  disclose  any  existing  imperfections^  and  if 
any  were  found;  as  a  white  or  crystalline  core,  it  was  thrown 
aside.  Such  rejected  specimens,  showing  imperfections, 
were  numerous.  Geodes  and  hard  pieces  of  granitic  or 
porphyritic  stone  were  used  as  hammers.  Thin  plates  and 
spawls  of  limestone,  found  in  the  pits,  were  evidently  used 
as  hoes  or  picks  in  the  excavation.  At  a  little  distance  flint 
chips  and  splinters  were  so  abundant  as  nearly  to  cover  the 
ground.  Some  cores  were  seen  showing  the  cleavage  of 
from  five  to  seven  splinters  for  their  angular  sides,  and  indi- 
cating the  mode  of  preparing  the  strips  from  which  knives,, 
awls  and  points  were  made  by  the  skilled  flint-worker. 
Many  of  the  spawls  and  imperfect  implements  exhibited 
chafed  or  serrated  edges,  showing  use  as  scrapers  by  the 
workers  in  wood.  The  overshadowing  forest  was  princi- 
pally of  oak,  from  100  to  400  years  old,  without  scar  or 
mutilation,  indicating  a  new  growth  since  mining  was  car- 
ried on.  Blocks  of  limestone  adjacent,  judging  from  the 
amount  of  spawls  surrounding  them,  had  been  used  as  anvils^ 
Select  materials  were  carried  to  their  village  homes  in  the 
shape  of  sectional  blocks  and  cores,  to  be  wrought  into 
spears,  knives,  daggers,  drills,  rimmers,  hoes,  arrow-points, 
etc.,  etc.,  by  masters  in  the  art.  At  the  village  site,  around 
a  spring  in  Blume's  bottom  field,  the  fine  chips  and  splinters 
cover  the  ground  and  may  be  measured  by  the  wagon-load.. 
This  material  can  be  worked  successfully  only  when  fresh 
from  the  quarry,  while  it  still  retains  an  excess  of  water,, 
which  is  soon  dissipated  on  exposure  to  the  air.  On  losing 
its  moisture  the  flint  becomes  obdurate  and  difficult  to  work. 
To  prevent  the  escape  of  moisture  the  blocks  and  cores, 
when  carried  away,  were  buried  in  damp  earth  until  the 
workmen  were  ready  to  chip  them  into  desired  shapes. 
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The  quarry  pits  cover  a  space  three  rods  wide,  and  extend 
half  a  mile  around  on  the  foot  of  the  hill.  Another  row  of 
pits  of  equal  extent  occurs  on  the  neighboring  Kintner 
farm.  From  the  evidences  seen  one  might  infer  that  flinta 
enough  to  satisfy  the  wants  of  the  savage  hunters  and  war- 
riors of  the  interior  of  the  continent  for  a  century  had  been 
mined  here.     Similar  quarries  were  noticed  near  Mauckport. 
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CRAWFORD  COUNTY. 

Crawford  county  is  bounded  north  by  Orange  and  Wash- 
ington counties,  east  by  Harrison  county  and  Ohio  river, 
south  by  Ohio  river  and  Perry  county,  and  west  by  Perry 
and  Dubois  counties.  It  was  organized  in  1818,  and  con- 
tains 320  square  miles,  or  204,800  acres. 

Leavenworth,  the  seat  of  justice,  is  situated  on  the  alluvial 
bottom  of  Ohio  river,  just  within  the  high  water  line,  and 
is  126  miles  south  from  Indianapolis.  The  great  curve  of 
Ohio  river,  on  which  Leavenworth  is  situated,  is  known  to 
steamboat  men  as  "Horse  Shoe  Bend." 
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The  surface  is  very  uneven  and  broken.  The  bluffs  of 
Ohio  river  are  generally  steep  or  precipitous,  rising  300  to 
600  feet  above  the  bottom  lands,  which  are  very  narrow. 
Great  Blue  river  washes  the  eastern  border,  and  furnishes 
valuable  mill  sites  and  water  power.  Little  Blue  river  and 
its  many  irregularly  diverging  tributaries  drain  the  central 
areas  from  north  to  south.  Patoka  river  and  Anderson  creek 
have  their  rise  in  the  high  north-south  ridge  of  conglom- 
erate table  lands,  with  drainage  to  the  west,  and  empty  their 
waters  into  Wabash  and  Ohio  rivers.  Each  of  these  streams 
have  their  beds  in  narrow,  canon-like  valleys,  with  steep  or 
precipitous  bluffs  from  100  to  400  feet  high. 

The  principal  villages  are  Magnolia,  Milltown,  Spring- 
town,  Brownstown,  Hartford,  Grantsburg,  Marietta,  Alton 
and  Fredonia.  The  narrow  bottoms  which  border  the 
streams  are  extremely  fertile,  producing  good  crops  of  corn, 
wheat,  grass,  potatoes  and  cabbages.  The  Loess  plateau, 
which  stretches  out  an  almost  level,  unbroken  area  of  table 
land  from  below  Fredonia  to  Springtown  on  the  north,  and 
from  near  Grantsburg  to  the  bluffs  of  Blue  river  on  the 
east,  has  a  peculiar  soil ;  with  careful  husbandry,  attention 
to  drainage  and  rotation  of  crops,  good  returns  of  hay,  corn 
and  wheat  reward  the  farmer.  In  the  sandstone  hills  the 
soil  is  thin,  and  the  best  crops  are  none  too  good.  Over  all 
the  uplands  fruit  trees  are  healthy,  bear  well,  with  rarely  a 

failure. 

GENERAL  GEOLOGY.- 

The  rocky  exposures  in  this  county  belong  to  the  carbon- 
iferous age,  and  comprise  the  lower  or  conglomerate  mem- 
ber of  the  coal  measures  and  the  Chester  and  St.  Louis 
groups  of  the  sub-carboniferous  period.  Bores  and  deep 
wells  cut  through  the  Keokuk  and  Knobstone  groups,  and 
have  pierced  the  black  slate  or  upper  member  of  the 
Devonian   formation.      The  different   beds   and   outcrops. 
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brought  together  in  connected  section  from  widely  separated 
stations  and  from  bores,  give  the  following  stratigraphic 
exhibit : 

CONNECTED  SECTION  OF  CRAWFORD  COUNTY. 

QUATERNARY  AGE. 

Alluvium 70  to  150  ft. 

Fluviatile  drift  and  terraces 30  to  400  ft. 

LacuBtral  beds — Loess 10  to    40  ft. 

Glacial  drift 0  to  trace. 

CABONIFEROUS  AGE— CARBONIFEROUS  PERIOD, 

COAL  MEASURES. 

Conglomerate  sand  rock 10  to  120  ft. 

Ferriferous,  pebbly  sandstone 0  to      5  ft. 

Shale  with  plant  remains 0  to      1ft. 

Coal  A 1  to      4  ft. 

Stigmarial  fire-clay 3  ft. 

Bituminous,  pyritous  shale 25  ft. 

SUB-CARBONIFEROUS  PERIOD. 

CHESTER  GROUP. 

Kaskaskia  limestone,  upper  bed 2  to  10  ft. 

Black  pyri tons  shale  (marl?) 1  to  25  ft. 

Kaskaskia  limestone,  lower  bed 5  to  20  ft.  % 

Massive  sandrock,  passing  to  shales  and  flagstones...  20  to  98  ft. 
Argillaceous  limestone  in  bands,  with  pockets  and 

partings  of  gray  and  blue  flint 10  to  26  ft. 

Ooal-bone trace  to    1  ft. 

Siliceous  limestone  and  argillite 2  ft. 

ST.  LOUIS  GROUP. 

Brown  pyritous  limestone 2  ft. 

Argillaceous  limestone,  with  flint 11  ft. 

-Gray  limestone  and  silicious  argillite 8  ft. 

Bufif  magnesian  limestone 3  to    8  ft. 

Buff  and  gray  limestone  in  thin  beds 39  ft. 

Hard  brown  limestone  in  massive  layers 38  ft. 

White  oolitic  limeBtone 3  to  15  ft. 

"Gray  and  brown  limestone 35  ft. 

Argillaceous  limestone 40  ft. 

Limestone  in  bores 150  ft. 
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KEOKUK  GROUP, 
Keokuk  limestone  in  bores 80  ft. 

KNOBSTONE  GROUP. 
Knob  shales  and  sandstone  in  bores 450  ft. 

DEVONIAN  AGE, 

HAMILTON  GROUP. 
Black  slate  in  Ott's  bore 110  ft. 

Total 1,916  ft. 

RECENT  GEOLOGY. 

The  recent  geology  shows  the  energetic  erosive  and  de- 
nuding agencies  at  work  since  the  surface  was  elevated,  s& 
a  great,  nearly  level  plain,  above  the  surface  of  the  Paleozoic 
sea.  It  exhibits  many  valleys  cut  out  of  solid  rock  200  to 
500  feet  deep,  with  side  deposits,  and  although  they  may 
not  be  of  pronounced  type,  yet  they  give  an'  interesting 
chronological  abstract  of  the  history  of  this  part  of  the  earth 
during  vicissitudes  incident  to  periods  of  extreme  arctic 
cold,  great  precipitation  of  moisture,  alternating  with  temp- 
erstte  and  tropic  warmth. 

ALLUVIUM. 

The  river  and  creek  bottoms  which  border  all  the  water- 
courses are  due  to  causes  now  in  action.  They  are  composed 
of  materials  more  or  less  comminuted,  derived  by  disinte- 
gration and  pulverization  of  the  older  rocks,  mostly  from 
the  strata  in  the  immediate  neighborhood,  but  still  largely 
imported  from  the  head-waters  of  rivers  and  smaller  streams. 
Soil  composed  wholly  of  materials  from  a  single  rock  forma- 
tion is,  as  a  rule,  not  remarkable  for  fertility,  while  a  soil 
made  up  from  many  different  formations  is,  as  a  rule,  fertile; 
hence  the  remarkable  productiveness  of  bottom  lands.  Each 
overflow  builds  up  the  flood  plain  and  adds  to  the  deposit. 
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While  ancient  flood  plains  of  dead  rivers  and  creeks  are 
fi)ond  on  high  levels^  as  in  Harrison  county^  adjoining  on. 
the  east,  it  was  found  in  boring  the  artesian  well  at  Louis- 
vijle,  that  at  one  period  the  channel  of  Ohio  river  was  where 
the  city  now  stands,  south  of  and  around  the  present  falls.. 
This  channel,  now  filled  up  with  alluvial  sands,  gravel  and 
earth,  was  over  100  feet  deep.  From  a  number  of  test 
bores,  it  is  known  that  Ohio  river,  from  near  the  mouth  of 
Salt  creek  to  its  upper  tributaries,  runs  in  a  valley  which 
has  been  cut  more  than  150  feet  below  the  present  river  bed. 

m 

FLUVIATILE  DRIFT  AND  TERRACES. 

These  deposits  form  benches  on  the  bluffs  of  creeks  and 
rivers,  and  mark  the  standpoints  where  for  a  considerable 
period  such  streams  flowed  at  a  single  level.  They  range 
from  near  the  present  water  level,  decreasing  in  magnitude,, 
to  the  tops  of  the  highest  plateaus,  where  such  streams  began 
their  existence  in  poorly  defined  channels.  Although  these 
terraces  are  but  slightly  developed  here,  on  the  upper  river 
and  in  regions  covered  with  heavy  deposits,  they  form 
remarkable  landmarks,  and  have  been  noticed  as  parallel 
roads  on  opposite  sides  of  valleys,  or  as  ancient  earthworks.. 

LACUSTRAL  BEDS  OR  LOESS. 

The  Glacial  Period  was  followed  by  an  oscillation  in  the 
earth's  crust,  depressing  areas  to  the  north  or  elevating  those 
to  the  south,  forming  a  series  of  great  lakes. 

The  great  southern  lake  covered  considerable  sections  in 
Southern  Indiana  and  larger  districts  to  the  southwest.  A 
shallow  arm  reached  over  part  of  Crawford  county.  The 
peculiar  deposit  called  Loess  was  formed  in  the  waters  of 
this  lake  or  along  its  shores,  and  on  the  banks  of  quiet, 
almost  currentless  rivers  which  flowed  into  the  lake.  This 
Loess  bed  consists  of  impalpable  siliceous  material  and  sand,. 
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oontainiug  a  very  small  amount  of  clay,  ferric  oxide,  etc-  ! 

It  is  an  ash  gray  color  when  dry,  and  forms  a  compact,  j 

retentive  soil,  well  adapted  to  the  growth  of  grasses;  when 
drained  good  crops  of  corn,  wheat,  oats,  etc.,  are  produced. 
It  is  especially  suited  to  fruit.  Persimmon  trees  flourish  on 
this  soil.  Animal  and  vegetable  remains  found  in  this 
deposit  indicate  a  tropical  warmth  similar  to  the  present 
<ilimate  of  Cuba  and  Central  Mexico. 

GLACIAL  DRIFT.  | 

j 

Preceding  the  Lacustral  period  occurred  the  Glacial  or 
"Great  Ice  Age."  Intense  cold  prevailed,  accompanied 
with  heavy  precipitation  of  moisture.  Existing  facts  show 
that  the  northern  and  central  parts  of  the  State  were  cov- 
ered with  a  great  sheet  of  ice,  hundreds  of  miles  in  width, 
more  than  a  thousand  miles  long,  and  from  one  hundred  to 
four  hundred  feet  thick.  Alternations  of  temperature, 
slight  warmth  and  intense  cold,  gave  this  glacier  a  motion 
from  the  center  of  extreme  cold  toward  the  south.  Having 
its  initial  impetus  among  the  granitic  rocks  of  northern 
British  America,  it  carried,  clasped  firmly  to  its  icy  bosom, 
immense  rocks  or  boulders,  gravel,  sand  and  clay.  These, 
thrown  off  or  dropped  at  the  southern,  melting  foot  of  the 
glacier,  formed  beds  ranging  in  thickness  from  a  few  feet  to 
two  hundred  and  fifty  feet.  This  deposit  is  termed  the 
Boulder  Drift.  In  this  county  but  few  indirect  evidences 
€xist  of  the  ice  age;  they  consist  of  minute,  well  worn  peb- 
bles found  in  the  bed  or  on  the  banks  of  Blue  river,  rolled 
by  the  running  water  along  the  bottom  of  that  stream,  and 
the  dark,  hard  granitic  stones  and  pebbles  found  near  Ohio 
river.  Still  back  of  the  Glacial  Age  was  a  long  period 
which,  from  evidence  elsewhere  reported,  was  of  temperate 
if  not  tropical  warmth.  The  data  for  the  geological  history 
of  that  period  are  not  well  ascertained  or  studied.     A  few 
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facts  and  deductions  may  be  seen  in  the  Geological  Report 
on  Harrison  county  in  this  volume. 

PALEOZOIC  GEOLOGY. 
CARBONIFEROUS  AQE  AND  PERIOD, 

COAL  MEASURES. 

The  paleozoic  rocks  have  been  deposited  in  an  ocean* 
varying  from  the  shore  line  to  miles  in  depth.  The  animal 
remains  are  almost  exclusively  marine.  The  coal  measures 
existing  in  this  county  comprise  only  the  Conglomerate 
Sandrock  or  lowest  bed  of  that  formation.  They  are  the 
surface  rocks  in  the  western  part  of  the  county,  extending 
eastward  across  the  center  to  and  into  Harrison  county*. 
They  fill  a  paleozoic  sub-aqueous  valley  or  gulf  terminating 
in  a  point  at  the  east,  but  broadly  widening  and  becoming 
deeper  in  its  western  extension. 

The  Conglomerate  (equivalent  of  the  Millstone  grit)  of 
English  geologists  is  here  a  massive  or  laminated  sandstone* 
containing  few  or  none  of  the  pebbles  usualljr  characteristic. 
The  material  is  coarse-grained,  requiring  a  current  of  some- 
velocity  to  transport  the  particles;  it  generally  exhibits 
much  false  bedding,  indicating  a  stormy  sea  with  strong 
waves  breaking  over  the  shallows  of  the  shore  line.  The- 
conditions  were  unfavorable  for  the  perfect  preservation  of" 
animal  and  vegetable  remains.  Several  trunks  of  Sigillaria, 
Lepidodendron,  Siigmaria  and  Calamitea  were  observed  in 
imperfect  condition.  Fern  fronds  and  the  broad  striated 
leaves  of  Cordaitea  in  fragments  were  noted,  with  an  excel- 
lent specimen  of  Trigono-carpumy  by  some  recognized  as 
the  frint  of  Sigillaria. 

Coal  A  is  found  near  the  base  of  the  Conglomerate;  it 
varies  from  a  mere  trace  to  a  little  over  one  foot  in  thick- 
ness; is  of  medium  quality,  burning  with  a  yellow  flame* 
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and  sulphurous  odor  to  a  red  ash^  containing  much  cinder. 
At  other  localities  it  is  so  impure  and  pyritous  as  to  be 
utterly  worthless.  The  outcrops  are  thin,  and  can  be  worked 
only  by  stripping.  There  is  no  probability  of  the  seam 
being  found  of  workable  thickness  in  areas  of  any  extent. 
The  supply  can  only  meet  a  small  local  demand.  At  a. few 
points  a  limestone,  carrying  fossils,  overlies  this  coal,  and 
generally  the  superimposed  bituminous  slate  is  filled  with 
nodules  which  contain  a  few  fossils  of  the  Coal  Age,  as  Pro- 
ductus  longispinus,  P.  semirdiculaius,  P.  cora,  Spirifer  cam- 
eratuSy  8.  lineaius,  Aihyris  subtUita,  with  a  few  gasteropods, 
etc.  In  Dubois  county,  adjoining  on  the  west,  a  fragment 
of  a  giant  fish  was  found  at  this  horizon,  and  is  mentioned 
by  Dr.  Newberry  in  his  description  of  fishes  on  page  347  of 
this  volume,  and  known  as  Edestea  vorax. 

The  fire  clay,  underlying  coal  A  and  the  occasional  seam 
B,  will  furnish  good  material  for  bricks,  tiles  and  terra  cotta 
work.  The  scenery  is  wild,  and  the  surface  is  a  succession 
of  high,  steep  hills  and  deep  valleys,  clothed  with  a  medium 
sized  growth  of  oak  timber. 

CHEST£B  GROUP. 

This  group  is  well  exhibited.  It  lies  beneath  the  Coal 
Measure  series  with  a  wide  margin  extending  beyond  and 
bordering  them.  The  rocks  vary  much  at  different  stations. 
Two  sections  nearly  alike  could  not  be  taken  at  any  stations 
a  few  miles  apart.  The  connected  section  gives  the  average 
strata  at  the  southern  line  of  the  county  and  along  the 
northern  line  of  the  deep  sea  valley  mentioned  heretofore 
in  the  extreme  northeastern  part  of  this  county  and  in  the 
southern  part  of  Orange.  A  little  north  of  the  center,  and 
especially  in  the  vicinity  and  east  of  Mt.  Prospect,  ^and 
thence  in  the  direction  of  Pilot  knob,  the  Kaskaskia  is  the 
only  limestone  present;  the  other  limerocks  and  the  massive 
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ledges  of  sandstone  are  replaced  with  soil  mud  shales. 
This  circumstance  shows  that  limestone  forming  animals 
prevailed  only  along  the  shore  lines  in  water  of  a  suitable 
depth,  as  is  the  law  in  the  present  seas,  while  the  deep  cen- 
tral areas  were  built  up  more  slowly  by  sedimentary  de- 
posits. It  will  be  seen  in  comparing  the  thickness  of  strata 
here  with  those  of  Harrison  /county  that  the  rocks  of  each 
group  are  here  thicker  than  in  that  couuty ;  or,  as  we  pass 
from  the  original  shore  line  near  Cincinnati,  each  succeed- 
ing stratum  thickens  up  as  it  dips  to  the  central  ocean 
depths  in  south  Central  Illinois. 

The  Kaskaskia  limestone  is  everywhere  persistent,  and  is 
usually  rich  in  characteristic  fossils.  ProductvSy  Spirifera 
Aihyria  and  Peniremitea  are  abundant,  as  P.  godoni^  P.  pyrt- 
formis,  P.  obesua,  P.  sulcatus  and  P.  aymmdrixms.  ZaphrenUs 
apinidosua  and  the  central  axes  of  Archimedes  are  common, 
with  a  few  Crinoid  heads  and  stems,  including  specimens  of 
Poteriocrinus  and  Dichocrinus,  For  a  more  complete  state- 
ment reference  is  made  to  the  full  list  given  in  report  on 
Harrison  county,  page  313  of  this  volume,  which  includes 
vegetal  as  well  as  animal  remains. 

Immediately  above  and  below  the  Kaskaskia  rocks  are 
beds  of  black  pyritous  shale,  which  readily  and  quickly  dis- 
integrate on  exposure.  The  destruction  or  pulverization  of 
these  beds  forms  a  dark,  tenaceous  material,  pulverulent 
when  dry,  so  fully  charged  with  copperas  (ferrous  sulphate) 
and  other  salts  that  the  deposits  are  quite  barren  of  vegetal 
growth.  These  barren  spots  are  locally  named  "glades.'^ 
The  black,  decomposed  shale  was  supposed  by'some  persons 
to  contain  a  large  amount  of  potash  (e]ghteen][per  cent.,)  and 
hence  would  be  valuable  as  a  fertilizer  for  thin  soils.  An- 
alysis discovers  no  appreciable  amount  of  alkali  in  this  shale 
and  on  trial  it  was  found  to  benefit  sandy  soils  just  as  any 
clay  would,  and  no  more. 
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The  sandstone  division  is  well  developed  in  the  outcrop 
on  the  river  bluff  west  of  Leavenworth,  at  Indian  Hollow. 
Many  of  the  strata  are  heavy-bedded  or  massive.  It  is  an 
excellent  building  stone;  fresh  from  the  quarry  it  works* 
soft  and  hardens  on  exposure,  and  may,  by  skillful  work- 
men, be  broken  or  split  in  cubes  or  blocks  of  any  shape  and 
of  any  desired  size.  It  is  a  superior  grit-stone,  and  should 
be  utilized. 

The  limestones  at  the  base  of  the  Chester  are  argillaceous,, 
contain  but  few  fossils,  and  are  of  no  great  economic  value. 
A  coal-bone  at  this  horizon  is  of  great  persistence,  showing 
itself  in  Orange,  Lawrence,  Owen  and  other  counties.  It 
has  attracted  the  attention  of  many  persons  who  wished  to- 
find  coal,  and  much  money  has  been  wasted  in  shafting  and 
drifting  on  this  stratum.  It  is  of  no  economic  value,  and  is^ 
only  useful  in  pointing  out,  pretty  nearly,  the  dividing  line 
between  the  Chester  and  St.  Louis  rocks. 

ST.  LOUIS  GROUP. 

The  heavy-bedded  limestones  with  intercalated  beds  of 
clay,  belonging  to  this  group,  form  the  lower  part  of  the 
blufis  of  Great  Blue  river  and  its  tributaries,  exposing  a 
considerable  thickness  at  Milltown;  thence  southwest  the^ 
exposure  is  gradually  thinned  as  the  strata  dips  toward  the 
centre  of  the  synclinal  axis  of  the  trough  in  which  is  depos- 
ited the  Conglomerate  Sandrock,  between  Wyandotte  Cave 
and  Cole's  Bridge  on  Blue  river,  from  whence,  rising  with 
the  reversed  dip,  the  thickness  exposed  to  view  is  increased 
to  Ohio  river.  Passing  down  the  river,  around  the  great 
Horse  Shoe  Bend,  the  St.  Louis  rocks  descend  below  the 
level  of  the  water,  by  reason  of  the  river  having  its  course- 
turned  back,  or  southeastwardly,  against  the  dip  of  the- 
rocks.  It  reappears  above  and  below  SheckePs  bar,  finally 
disappearing  at  low  water  mark  at  Alton.     The  strata  vary^ 
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greatlj  in  thickness  and  character.  A  section  taken  at  one 
point  can  not  be  duplicated  at  any  other.  At  many  stations 
the  rocks  are  so  exactly  similar  to  the  overlying  Chester  or 
the  underlying  Keokuk  limestones^  that,  from  their  struc- 
ture, it  will  be  almost  impossible  to  determine  to  which 
group  they  belong.  They  are  distinguished  and  determined 
alone  by  their  fossils.  But  few  of  the  Coal  Measure  fossils 
reach  down  into  the  Chester.  But  few  of  the  Chester  ani- 
mals survived  until  the  coal  age^  nor  are  they  found  in  the 
lower  beds.  A  majority  of  the  St.  Louis  fossils  are  peculiar 
to  the  conditions  which  j)revailed  during  that  period,  and 
are  not  found,  in  any  case  whatever,  in  more  recent  or  older 
rocks — in  higher  or  lower  strata. 

The  buff  magnesian  limestone  which  is  found  twenty  to 
forty  feet  below  the  top  of  the  St.  Louis  is  equivalent  to  the 
New  Salisbury  quarry  in  Harrison  county,  mentioned  by 
Dr.  David  Dale  Owen,  on  account  of  the  facility  with 
which  it  may  be  cut  or  sawed  when  fresh  from  the  quarry. 
Specimens  seen  in  use  at  Corydon  Court  House  indicate 
that  it  hardens  on  exposure  and  wears  well.  It  has  been 
suggested  that  it  would,  with  proper  manipulation,  make  a 
natural  cement  without  burning ;  for  chemical  composition 
see  "Natural  Cement,'*  in  "Table  of  Analyses,"  page  83  of 
this  volume. 

The  white  oolitic  limestone  has  long  been  well  known  for 
the  superior  pure  white  lime  it  yields  when  burned.  Chem- 
ical analysis  shows  this  to  be  an  almost  absolutely  pure  car- 
bonate of  lime.  Its  most  valuable  quality  is  for  building 
purposes.  It  is  homogeneous,  elastic,  capable  of  bearing 
heavy  burdens,  and  the  delicate  creamy  white  color  will 
effectively  contrast  with  other  available  material. 

In  years  gone  by,  when  flat  boats  were  the  principal 
means  of  transportation,  large  quantities  of  this  stone  were 

[28— Obo.  R»o»i.] 


434  GEOLOGICAL  REPOKT. 

calcined  and  shipped  to  New  Orleans  for  clarifying  sugar 
and  other  purposes  on  the  southern  plantations.  At  present 
this  highly  remunerative  business  is  entirely  neglected. 

The  fossils  of  this  group  are  not  abundant  as  they  were 
found  in  Harrison  county,  in  the  report  of  whieh  a  full  list 
is  given. 

Aulopora,  Syinngopora,  Zaphrentis  and  Liihostrotion  pro^ 
liferum  were  common,  while  L.  canadense  was  but  rarely 
seen ;  many  Bryozoans  and  Favestella  were  observed,  all  in 
fragmentary  condition;  crinoid  heads  were  not  abundant, 
but  included  the  following  genei*a :  Diehocrimia,  Baiocrinus^ 
Zeacrinus  and  Poteinocrinus  miasourieiisia,  Pentremitea  conoid- 
eus  and  P.  koninckianus,  which  are  peculiar  to  this  group, 
were  found  in  almost  every  outcrop.  Strepiot'hynchns, 
OrthUy  Productus  cora,  P.  punctaiuH,  P.  altonensis,  Spirifer 
heokukj  S,  paeiido'lineatiLS,  8.  auborbiculariB^  Athyris  hirsuta, 
A.  royisfdiy  Ketzia,  Rhynchoneila,  and  IWebratxda;  Lamelli" 
iranchs  were  uncommon ;  AUorisma  were  found  only  in  a 
broken  condition;  and,  in  fact,  all  frail  shells,  especially 
Oaateropods,  were  seen  only  in  minute  pieces. 

A  single  well  preserved  specimen  of  a  tribolite  {Phillip- 
»ia)  was  exhibited  by  Dr.  Hawn  from  the  St.  Louis  division 
of  the  Leavenworth  bluff.  The  paucity  of  fossils,  com- 
pared with  Harrison  county,  may  possibly  be  attributed  to 
the  fact  that  these  rocks  were  deposited  farther  from  the 
shore  line  to  the  east,  of  the  St.  Louis  ocean,  in  a  sea  rapidly 
<]eepcning  toward  the  central  areas,  and  that  here  the  depths 
were  too  great  for  the  survival  of  many  animals  which 
flourished  in  a  zone  or  level  nearer  the  surface. 

The  rocks  of  the  Keokuk  and  Knobstone  groups  and  the 
Hamilton  beds  of  Devonian  age  are  not  exposed,  but  occur 
in  regular  descending  sequence,  as  noted  in  the  Connected 
43ection,  and  as  found  in  the  different  deep  wells  bored  at 
many  different  stations  throughout  the  county. 
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The  following  table  of  altitudes  is  based  on  the  levels  of 
EUett's  survey  of  Ohio  river  and  other  western  streams. 
The  altitudes  given  are  calculated  from  a  single  set  of 
uncompensated  barometric  observations  and  are^  therefore^ 
liable  to  error.  Those  on  the  line  of  the  proposed  Air  Line 
Railroad  are  exceptions^  and  were  copied  from  the  field- 
notes  of  the  engineers  of  the  railway : 

TABLE  OF  ALTITUDES. 


Points  op  Observation. 


Leavenworth,  low  water  in  Ohio  river... 

Leavenworth,  high  water 

Leavenworth,  Kelso  Knob 

Milltown,  Blue  river 

Milltowii,  west  bank 

Milltown,  railroad  grade , 

Whisky  run,  second  crossing 

Thirtv-mile  summit , 

Hartford , 

Little  Blue  river  valley , 

County  line,  west  side,  railroad  crossing 

County  line,  west  side,  on  hill  top 

Knight's  hill 

Ott's  well , 

Pilot  Knob 

Tar  Spring 

Fessler  Knob 

Chestnut  oak  ridge .'. 

T.  Robinson's,  Loess , 

Eaton  sulphur  well 

\V.  P.  Everden's  residence 

Lacustral  loess 

LacuRtral  Iocas 

Lacustral  loess 

LacuHtral  loess 

Wyandotte  Cave  House 

Loefls  ridge  north  of  cave.. 


Low  Water. 

Oceao 

303 

70 

373 

425 

728 

89 

392 

120 

323 

132 

485 

170 

473 

168 

471 

92 

395 

76 

378 

397 

700 

415 

718 

525 

828 

197 

500 

587 

890 

303 

606 

497 

800 

570 

873 

420 

723 

80 

383 

453 

756 

735 

726 

750 

•••... 

710 

270 

573 

440 

743 

LOCAL  DETAILS. 


Xieaven  worth,  the  seat  of  justice  and  commercial  centre  of 
the  county,  is  situated  on  the  north  bank  of  Ohio  river, 
and  is  a  landing  point  for  the  mail  and  packet  steamers. 
Wharf-boats  and  warehouses  are  arranged  for  receiving  and 
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shipping  merchandise  and  farm  products.  The  principal 
articles  of  export  are  staves^  oak  lumber^  corn^  wheats  hay^ 
onions^  potatoes  and  nuts. 

A  bold^  precipitous  bluff  presents  a  mural  background^ 
and  from  a  little  distance  seems  to  overhang  the  town. 
The  river  approaches  with  a  northwesterly  course  and^ 
striking  against  a  sandrock  wall  at  Indian  Hollow  and 
Fredonia^  sharply  turns  about  to  southeast^  so  that  the  sig- 
nals of  ascending  steamers  may  be  heard  for  hours  before 
they  are  in  sight.  The  bluffs  on  each  side  are  equally 
marked  and  precipitous^  and  so  closely  approach  as  to  show 
that  Ohio  river  is  here  prceented  flowing  in  a  canon-like 
valley,  so  narrow  that  in  time  of  high  water  the  confined 
river  rises  to  an  extreme  hight.  Nathan  M.  Morgan^  Esq.,. 
who  has  resided  here  since  1824  and  observed  the  periodic 
overflows^  reports  that  the  flood  of  1832  was  the  highest 
known^  and  that  it  reached  a  point  sixty-nine  feet  eight 
inches  above  low  water  of  September,  1833.  The  high 
water  of  1828  was  eight  feet  lower,  that  of  1851-2  seven 
feet  six  inches,  and  that  of  1847  ten  inches  lower  than  that 
of  1832.  The  low  water  point  during  the  drought  of  1848 
was  ten  inches  above  the  extreme  low  water  of  1833.  At  a 
medium  stage,  ten  feet  above  low  water,  the  width  of  the 
fiver  at  Leavenworth  is  1920  feet,  and  of  the  valley,  fron^ 
bluff  to  bluff,  3,960  feet. 

During  the  oil  excitement  a  bore  was  put  down  in  the 
eastern  part  of  the  town  to  a  depth  of  235  feet,  which  dis- 
charges a  small  amount  of  sulphuretted,  chalybeate  water; 
if  the  bore  had  been  continued  to  a  greater  depth  it  is  prob- 
able that  it  would  have  reached  the  level  of  the  white  sul- 
phur water,  so  delightful  and  healthful  for  drinking  and 
bathing.  In  the  western  part  of  the  town,  in  a  secluded 
cove,  a  blue  spring  boils  up  from  its  cavernous  home  in  the 
underlying  rocks,  forming  a  well  over  three  feet  in  diameter^ 
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and  flows  away  with  a  rapid  current.  After  a  heavy  rain 
the  spring  is  changed  to  a  violent  spouting  torrent.  The 
banks  of  the  Cave  spring  and  adjoining  alluvial  lands  are 
shaded  with  black  walnut  and  honey  locust  trees^  which  are 
covered  with  the  parasitic  mistletoe  in  sufficient  abundance 
for  all  lovers'  escapades. 

The  outcrop  on  the  hill  above  the  Blue  springs  taken  at 
the  best  exposed  points^  gives  the  following : 

SECTION  AT  LEAVENWORTH, 

COAL  MEASURES. 

Ft. 

1.  Sandy  soil 6 

2.  Conglomerate  shaly  sandstone 43 

3.  Conglomerate,  masaive,  ferruginous  sandstone 9 

CHESTER  GROUP. 

4.  Kaskaskia  limestone,  with  fossils 17 

-5.    Covered  clay  shale 11 

6.  Clinky  red  limestone 9 

7.  Pyritous  shale 19 

8.  Sandstone,  with  much  false  bedding 8 

9.  Blue  argillaceous  limestone,  with  fossils 21 

10.  Shales  and  thin  sandstone 18 

11.  Coarse  and  fossiliferous  limestone 9 

12.  Siliceous  and  clay  shale 18 

13.  Sandstone,  good  grits. 6 

14.  Siliceous  and  clay  shale,  with  fossils 19 

15.  Brown  argillaceous  limestone,  with  Chester  fossils 11 

16.  Siliceous  shale,  with  plates  of  sandstone 5 

17.  Soft,  coarse,  yellow  sandstone 6 

18.  Argillaceous  limestone,  with  bands  and  pockets  of  chert 

and  fossils 25 

19.  Coal  bone 2  inches 

20.  Siliceous  limestone  and  argillite 2 
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8T.  LOUIS  GBOUP. 

21.  Brown  pjritiferouB  limestone 1 

22.  Gray  limestone,  with  pockete  of  flint 14 

23.  Baff  mag^esi  an  limestone 3 

24.  Gray  limerock S 

26.  Brown  limerock,  with  plates  of  flint 23 

26.  Buff*  argillite 4 

27.  SilioeouB  argillite 5 

28.  Gray  lithographic  stone , 21 

29.  Buff*  magnefian  limestone 4 

30.  Hard  hrown  limerock 48 

31.  White  ooZt^te  limestone 3 

32.  Covered  to  low  water  in  river 45 

Total 436 

No.  4  of  the  above  section  contains  Peniremites  sutcatvSy 
P.  pyriformis,  P.  Globosiia,  Productus  cora,  Zaphrentis  «ptn- 
ulo8U8  and  Archimedes, 

No.  9  contains  Peniremites  pyriformis,  P.  sulcatus,  P.. 
godoni,  Zaphrentis  spinulosa,  Choneies,  Spirifer  keokuk,  8, 
keatuckensis,  8,  lineatus,  Productus  punctatus,  P.  cora,  P. 
semireticulatus,  Athyris  subquadrata,  Terebratula  bovidens, 
Archimedes  and  Bryozoans. 

No.  18  contains  Athyris,  Spirifera^  Terebratula,  Produda 
and  8treptorhynchus, 

A  good  bed  of  Chester  fossils  are  exposed  at  the  top  of 
Cole's  hill,  west  of  the  cemetery,  and  near  the  graded 
school.  The  following  named  St.  Louis  fossils  were  observed 
in  the  white  oolitic  bed  and  adjoining  strata:  8treptor- 
hynchus  crenistriatus,  Orthis  dubia,  Productus  cora,  P.  pun^ 
iotas,  8pirifer  keohik,  8.  pseudo-lineatus,  Athyris  hirsuta.  A, 
royissi,  Terebratula  formosa,  Euomphalus  spergenensis,  Oych- 
nema  leavenworthana,  Phillipsia,  Oythene,  Pentremites  oofi- 
ddeus  and  P.  koninckiana. 

The  summit  of  Leavenworth  hill  is  known  as  Kelso's 
Knob.     The  soil  is  warm  and  sandy  and  well  adapted  to 
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the  growth  of  tender  fruits  and  flowers.  The  view  com- 
prises the  great  ox -bow  bend,  where  the  river  seems  mapped 
on  the  deep  valley,  over  4(56  feet  below,  and  the  isolated 
knobs,  ten  miles  distant,  are  so  relieved  by  contrast  with  the 
sky  as  to  appear  close  at  hand. 

East  of  the  town,  215  feet  above  low  water  in  the  ^iver, 
the  parting  of  "coal  bone,"  which  occurs  so  persistently 
near  the  junction  of  the  Chester  and  St.  Louis  groups,  is 
exposed.  About  the  year  1851  the  citizens  made  up  a  sub- 
scription and  employed  a  practical  miner  to  drive  an  entry 
two  hundred  feet  back  on  the  seam,  hoping,  without  reason, 
that  it  would  thicken  up  under  the  hill,  but,  to  their  disap- 
pointment, it  nowhere  reached  a  greater  thickness  than  two 
inches.     There  is  no  workable  coal  at  this  horizon. 

On  the  land  of  O.  8.  Leavenworth,  on  the  high  bluff  at 
the  mouth  of  Blue  river,  the  massive  sandstone  of  the  Ches- 
ter group  furnished  choice  blocks  of  stone  for  the  piers  of  a 
bridge  over  Dry  run.  The  following  section  was  taken  at 
this  point : 

SECTION  AT  O.  &  LEAVENWORTH'S. 

Ft. 

Slope 30 

Hard  limestone 11 

Shale 10 

Bed  limestone 3 

Blae  and  red  shale 18 

Chester  limestone 12 

Clay  and  shale 3 

Quarry  sandrock  with  Stigmaria S 

Limestone  and  shale , 12 

Coal  hone trace  ... 

St.  Loais  limestone  and  clays 226 

333 

At  Indian  Hollow,  over  a  mile  below  town,  the  Chester 
sandstone,  which  at  Leavenworth  is  only  a  few  feet  thick  or 
scattered  in  thin  strata  of  siliceous  shales,  are  here  brought 


440  GEOLOGICAL   BEPOBT. 

1 

together  and  form  a  cliiT  of  valuable  sandrock,  which  opens 
to  deep,  navigable  water  of  Ohio  river.  The  dip  of  the 
rocks  from  Leavenworth  to  thisT point  is  at  the  rate  of  sixty 
feet  to  the  mile,  so  that  the  equivalent  strata  are  here  more 
than  eighty  feet  nearer  the  water  level.  The  following 
strata  were  seen : 

SECTION  AT  INDIAN  HOLLOW. 

Ft. 

Sandy  loam 15 

Conglomerate  sandstone  and  shales 50 

Kaskaskia  limestone  and  shales 65 

Laminated  sandstone  in  quarry  heds 30 

Ch'ester  limestone  and  shale 46 

Massive)  quarry  sandrock — gritstone 40 

Shaly  sandstone 12 

Chester  limestone 77 

St.  Louis,  covered 25 

Total 360 

This  bed  of  sandrock  is  of  excellent  quality  for  founda- 
tions, piers,  breakwaters,  and  makes  good  grindstones.  It 
may  be  readily  broken  or  split  to  any  desired  shape.  Ex- 
posed surfaces  of  this  rock,  100  to  150  feet  above  the  present 
level  of  the  streams  were  heavily  cut  and  moulded  ages  ago. 
The  faithfulness  with  which  they  are  preserved  show  the 
enduring  qualities  of  this  stone  under  a  diversity  of  circum- 
stances and  ages  of  time;  not  less  significant  is  the  fact  that 
perpendicular  faces  are  covered  with  mosses  and  clinging 
lichens,  not  seen  on  perishable  rocks. 

The  Hollow  was  a  favorite  resort  of  the  Indians,  and  at 
the  top  of  the  hill  treasure  hunters  have  opened  many  stone 
graves.    Broken  flint  implements  are  strewn  over  the  ground. 

Needham's  quarry,  on  section  1,  township  4,  range  1  east, 
just  below,  presents  nearly  the  same  outcrops.  It  opens  its 
massive  bed  of  sandrock,  forty  feet  thick,  immediately  upon 
the  navigable  waters  of  Ohio  river.  It  is  excellent  stone, 
and  may  be  sawed,  split  or  broken  into  blocks  from  one  to 
twenty  or  more  feet  square.     It  was  formerly  worked  by 
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chisel,  saw  and  lathe,  by  a  Louisville  firm,  and  has  been 
used  for  grindstones  on  farms  and  in  machine  shops,  in  sizes 
from  one  to  ten  feet  in  diameter,  and  gave  good  satisfaction. 
The  lower  bed  is  slightly  ferruginous,  and,  although  soft  in 
the  quarry  bed,  soon  hardens  on  exposure.  Its  fire  and 
waterproof  qualities  make  it  of  great  value  as  a  building 
material.  The  precipitous  bank  retains  corrugations  made 
by  Ohio  river  at  points  160  to  190  feet  above  its  present 
level,  which  are  unimpeachable  witnesses  of  the  enduring 
nature  of  the  stone. 

Fredonia  was  formerly  the  county  seat.  It  is  surrounded 
by  a  fertile  Loess  plain,  level  as  a  prairie,  and  extends  with 
scarcely  a  break  to  Grantsburg,  Springtown,  Milltown  and 
Wyandotte.  A  high  bluff  separates  the  village  from  the 
river,  in  which  many  well  preserved  fossils  occur.  Near 
the  top  of  the  hill  the  Conglomerate  Saudrock  exhibits 
much  false  bedding  with  water-faces  to  the  southwest,  indi- 
cating that  the  deep  center  of  the  sea  in  which  it  was 
deposited  to  have  been  in  that  direction.  The  Chester 
sandstone  near  the  base  of  the  bluflf  has  long  been  worked 
by  Mr.  Chandler,  who  manufactures  grindstones  of  excel- 
lent quality. 

SECTION  AT  FREDONIA. 

Ft. 

Soil 12 

Soft,  flugS7i  Conglomerate  sandstone 33 

Kaskaskia  limestone 20 

Sandstone 16 

Shaly  sandstone 25 

Shale 5 

ArgillaoeouB  limestone 13 

Siliceous  shale 25 

Hard,  blue  limestone 7 

Shale  and  sandstone 28 

Fossiliferous  shale 7 

'*  Nigger-head  "  limestone 14 

Coal  bone trace 

Black  slate 1 

Siliceous  shale. 3 

St.  Louii  limestone  to  low  water 90 

299 
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From  the  bluff  near  Schooner  point  three  notehes  or  low 
places  were  observed  cut  across  the  narrow  promontory 
which  here  juts  out  into  Ohio  river;  on  examination  these 
were  found  to  be  water  worn,  and  were  probably  once  the 
beds,  respectively,  of  Blue  river,  Indian  and  Potato  creeks, 
when  all  these  streams  flowed  at  a  much  higher  level  than 
now.  From  stratigraphic  reasons  it  was  believed  that  from 
fifteen  to  twenty  feet  of  St.  Louis  limestone  was  exposed  at 
this  place  above  the  medium  stage  of  the  river,  but  not  one 
fossil  was  seen  to  determine  the  question. 

Alton,  at  the  mouth  of  Little  Blue  river,  is  the  trading 
point  for  a  large  region  north  and  west.  The  St.  Louis 
beds  were  observed  at  extreme  low  water  line,  passing  below 
the  water  surface.  The  following  section  occurs  a  little 
over  half  a  mile  below  the  village  on  the  river  bluff: 

SECTION  AT  ALTON. 

Ft. 

Conglomerate  sandrock  and  soil 60 

Kaskaskia  limestone,  with  Pentremites  and  DiehocrinuB 39 

Black  shale  (marl?) 45 

Yellow  argillaceouB  limestone 13 

Siliceous  shale  and  flagstones 40 

Flaggy  limestone 21 

Massive  red  sandrock 32 

Gray  limestone,  with  Athyrisy  ProduetOy  Spirifera,  TerAratvla. 

and  Rhynnhonella 22 

Shaly  slope 20 

Brown  limerock 28 

Heavy  sandstone 27 

Blue  shale 9 

Heavy  gray  limerock 18 

Shale,  with  fossils 3 

Sandrock,  with  Stigmaria 3 

Coarse  red  limestone 8 

Goal  bone 4  inches 

Siliceous  limestone  to  low  water  in  Ohio  river 6 

384 
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The  upland  soil  in  this  vicinity,  as  well  as  much  of  that 
on  the  rolling  land  in  the  west  part  of  the  county,  being 
composed  wholly  of  siliceous  material  derived  from  decom- 
position of  the  local  sandstones,  contains  little  else  than 
sand  more  or  less  pulverized.  It  is  therefore  deficient  in 
soluble  silica,  and  can  be  made  available  as  plant  food  only 
by  preparation  of  organic  matter  or  by  the  addition  of  alka- 
lies. Limestone  is  present  in  all  deep  vallies,  with  plenty 
of  wood  for  burning.     It  offers  a  cheap  fertilizer.      Mr.  H. 

B.  Maylin,  of  Alton,  applied  forty  bushels  of  lime  per  acre 

• 

on  a  valley  field  which  had  produced  eight  to  ten  bushels  of 
wheat  to  the  acre.  Although  no  marked  increase  was 
apparent  the  first  year,  the  second  crop  after  liming  was 
more  than  double,  or  twenty-five  bushels,  with  a  similar 
improvement  in  the  corn  crop.  Repeated  trials  show  that 
such  increased  productiveness  is  reliable.  The  lime  is 
equally  remunerative  when  applied  to  grass  or  clover. 

At  the  point  where  the  road  leading  west  from  Leaven- 
worth crosses  Little  Blue  river  the  following  section  was 
seen : 

SECTION  ON  LITTLE  BLUE  RIVER. 

Ft 

Conglomerate  eandrock 40 

Kaskaskia  limestone 12 

Chester  aandstone  and  shale 80 

132 

Eaton's  white  sulphur  well,  on  section  35,  township  3, 
range  1  west,  was  bored  in  the  years  1862-3.  It  is  four, 
inches  in  diameter  and  284  feet. 

SECTION  IN  BATON'S  SULPHUR  WELL. 

Ft 

Soil,  lerel  of  Kaskaskia  limestone 21 

Chester  sandstone  and  shale 175 

Chester  and  St.  Louis  limestone,  with  many  day  partings 88 

284 
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The  water  from  this  well  bursts  up  with  violence ;  when 
tubed  it  raised  to  the  top  of  the  derrick,  thirty-five  feet, 
and  could  not  be  forced  through  a  two  inch  pipe.  It  is 
highly  charged  with  sulphuretted  hydrogen  and  deposits  a 
white  sulphurous  sediment.  Temperature,  59°  F.  For 
medicinal  purposes  it  is  best  fresh  from  the  well,  when 
charged  with  accompanying  gases.  The  curative  qualities 
of  the  water  have  been  thoroughly  tested  for  more  than  ten 
years.  A  resident  physician  declares  it  to  be  a  specific  for 
dyspepsia,  rheumatism,  incipient  scrofula,  constipation  and 
skin,  kidney  and  womb  diseases.  The  flow  of  water  is  suf- 
ficient for  bottling  and  other  uses  for  five  thousand  persons. 
The  present  accommodations  have  a  capacity  to  accommo- 
date only  from  fifty  to  sixty  persons.  The  well  is  eight 
miles  west  of  Leavenworth  and  nine  miles  northwest  of 
Alton.  Half  a  mile  west  from  the  hotel  is  a  good  exposure 
of  strata  above  the  top  of  the  bore. 

BLUFF  SECTION  AT  EATON'S  WELL.  Ft. 

Conglomerate 40 

Shale 8 

Kaskaskia  limestone,  with  fossils 4 

Chester  sandstone  and  shale 20 

72 

Mr.  J.  J.  Clark  gives  the  following  statement  of  strata 
passed  through  in  Clark's  well  on  section  28,  township  3, 
range  1  west,  near  Marietta: 

SECTION  IN  CLARK'S  WELLS.  Ft. 

Kaskaskia  limestone 6 

"Red  keil  " — decomposed  shale , 7 

Blae  Chester  limestone 20 

Gray  shale 8 

White  flint 3 

Limestone,  with  clay  partings 6 

Coal  bone  and  bituminous  slate 1 

Soft  clay  shale 7 

Limestone,  with  siliceous  and  argillaceous  shale 350 

Burning  gat 

Knob  shale  and  sandstone 240 

Salt  water  and  amaU  quantity  of  petroleum 

648 
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The  ascent  from  Sulphur  Well  post  oflSce  to  Fessler's 
Knob  and  Chestnut  Oak  ridge  is  steep;  the  scenery  moun- 
tainous, with  a  wide  view  south  and  east.  The  elevation  of 
570  feet  above  Ohio  river  mitigates  changes  of  temperature 
so  as  to  insure  tender  fruits  against  sudden  cold  snaps.  On 
all  knobs  and  elevations  having  a  hight  of  400  to  500  feet 
above  the  river  the  trees  were  loaded  with  fruit.  Few  or 
no  peaches  were  seen  lower  than  300  to  350  feet  above  the 
river. 

SECTION  AT  CHESTNUT  OAK  BIDOE. 

Ft. 

Conglomerate  sandrock 110 

Kaakaskia  limestone 12 

Chester  sandstone  and  shale ,..     90 

212 

The  "Tar  Springs/'  on  land  of  L.  D.  Parker,  southeast 
quarter  of  section  15,  township  3,  range  1  west,  is  one  of 
the  noted  localities  of  Indiana.  During  the  oil  excitement 
of  1862-66  it  was  the  Mecca  of  petroleum  seekers.  Two 
weak  springs  have  outlets  from  beneath  the  Kaskaskia 
limestone,  just  below  a  bed  of  Conglomerate,  in  a  deep, 
wild  valley.  The  west  spring  discharges  with  its  waters 
coal  tar  and  carburetted  hydrogen ;  the  outlet  is  in  a  basin 
trough,  built  up  on  the  rocks,  of  earth  cemented  with  the 
deposited  asphaltum.  The  east  spring,  thirteen  feet  distant 
from  the  last^  discharges  water  and  petroleum,  with  a  small 
quantity  of  carburetted  hydrogen  gas.  Both  are  strong 
flowing  fountains  during  rainy  weather,  but  are  weak  during 
dry  seasons. 

Some  instinct  of  nature,  or  reason  attracts  all  domestic 
animals  to  these  springs;  in  malarial  seasons  hogs  and  cat- 
tle will  break  from  enclosures  and  go  miles  to  obtain  the 
water,  while  pure  spring  and  brook  water  is  plentiful  nearer 
by.     There  is  no  saline  taste  perceptible,  but  we  may  infer 
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that  there  is  some  remedial  effect  experienced  by  the  ani- 
mals after  drinking  it.  I  am  informed  by  Mr.  T.  Roberson 
that  domestic  animals  not  only  drink  the  water  greedily, 
but  when  foot  and  mouth  diseases  are  prevalent  they  mani- 
fest a  desire  to  bathe  the  diseased  parts  in  the  oily  fluid. 
It  is  probable  that  this  spring  and  other  "oil  seeps'*  induced 
the  boring  of  the  six  wells  which  were  put  down  during  the 
*^oil  fever." 

Near  Union  precinct  the  hills  are  Conglomerate,  the  Kas- 
kaskia  division  of  the  Chester  generally  showing  in  the  val- 
leys with  characteristic  fossils.  The  table  lands  are  of 
brown  Loess  soil,  and  the  fine  farms  of  Warren  Roberson 
and  E.  Finch  showed  good  cultivation  and  fair  crops ;  their 
orchards  were  in  good  condition  and  loaded  with  fruit. 
Evergreen  laurel  (?)  was  seen  growing  luxuriantly  on  the 
steep,  conglomerate  hills. 

Orchard  grass  flourishes  well  on  this  soil.  Thomas 
Roberson,  Esq.,  settled  here  in  1836,  and  in  1857  seeded 
eight  acres  with  this  grass;  it  produces  good  hay,  gives 
extra  early,  continued  pasture,  and  withstands  drought  ; 
this  plat  of  grass  has  been  closely  cut  for  twenty-one  years, 
and  indicates  a  permanent  sward,  which  no  other  grass  can 
form  here.  He  finds  it  necessary  to  sow  at  least  two  bushels 
of  seed  per  acre. 

Johnson  and  Patoka  townships  occupy  the  extreme  west- 
ern part  of  the  county.  The  surface  rocks  are  Conglomer- 
ate sandstone.  Nearly  all  the  creeks  and  brooks  of  any  size 
cut  their  deep  valleys  through  the  surface  rock  down  to 
and  sometimes  through  the  Kaskaskia  division  of  the  Ches- 
ter group  and  at  several  stations,  as  on  section  15,  north  of 
Down  Hill,  and  on  section  31,  northwest  of  Brownstown, 
characteristic  fossils  are  abundant,  such  as  axes  of  Archi- 
medeSf  Athyris  subquadraia,  Zaphreniis  spinuloaa,  crinoid 
stems  and  plates,  Dichocrinus  sexlobatuSy  PentrenxiUs  obems, 
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P.  pyriformisy  P.  godoni,  P.  aulcatuSy  P.  cervinus,  P.  sym- 
metricuSj  etc.  The  fossils  are  often  in  an  excellent  state  of 
preservation^  and  of  unusual  size  and  beauty. 

The  Conglomerate  contains,  as  a  rule,  only  the  trunks  of 
LepidodendroUy  Sigillaria  and  Stigmaria,  presenting  casts  of 
the  curious  external  markings  with  perfect  fidelity.  A 
single  specimen  of  Trigonocarpum  olivceformiSy  from  the 
vicinity  of  Down  Hill,  exhibited  by  Dr.  Hawn,  showed  the 
tri-lobed  husk  and  stem  attachment  of  this  fruit  of  the  Car- 
boniferous age.  Thin  outcrops  of  coal  A,  the  lowest  seam 
in  the  Indiana  series,  have  been  opened  in  the  district  south 
of  Wickliffe,  but  at  no  point  did  they  find  an  area  of  work- 
able thickness.  This  seam  is  not  reliable;  if  thick  at  one 
point  it  soon  thins  out,  and  does  not  average  anywhere  in 
the  Indiana  coal  field  a  thickness  of  more  than  six  inches. 
Labor  or  money  expended  in  pursuit  of  this  coal  will  bring 
little  or  no  return.  At  the  openings  examined  the  seam 
was  from  six  to  twelve  inches  thick.  Coal  A  has  been 
worked  for  local  use  at  the  following  places  in  this  county : 

FL  lo. 
Knight's,  on  S.  25,  T.  2,  R.  2  W.,  thickness 0    6 

Knight's,  on  S.  25,  T.  2,  R.  2  W.,  thickness 1  0 

Mullen,     on  S.  26,  T.  2,  B.  2  W.,  thickness 0  8 

Speedy,     on  S.    3,  T.  2,  R.  2  W.,  thickness 1  0 

Denbo,      on  8.  12,  T.  2,  R.  2  W.,  thickness 0  6 

Average  thickness,  nearly.. 8J 

The  following  section  was  taken  on  southwest  quarter, 
section  25,  township  2  south,  range  2  west : 

SECTION  AT  KNIOHTS. 

Ft. 

Slope  and  Conglomerate  sandrock 120 

Pebbly  flagstones 5 

Shale  and  plant  remains 5 

Coal  A,  glossy,  caking,  with  cubical  fracture 1 

Fire  clay,  or  potters  clay,  with  Stigniaria 3 

Bituminous  and  pyritous  shale 35 

Place  of  Kaskaskia  limestone 9 

Chester  shale  and  sandstone  to  creek 100 

278 
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Ott^s  well,  at  Mifflin,  was  bored  for  oil  in  the  years 
1864-6,  to  a  depth  of  1,165  feet,  where  a  strong  brine  was 
found,  which  flows  out,  carrying  with  it  a  small  quantity  of 
petroleum.  In  settled  weather  the  stream  of  water  will 
pass  through  a  one-inch  orifice,  but  at  low  barometer,  just 
before  a  storm  or  change  in  the  weather,  the  gas  rushes  up, 
and  with  a  loud,  blowing  noise,  throws  out  several  spurting 
spouts  of  water  a  few  feet  upward.  The  petroleum  is  used 
locally  as  a  specific  for  cutaneous  diseases  on  man  or  beast, 
as  itch,  grubs,  scratches  and  sore  eyes.  Twelve  gallons  of 
the  salt  water  made  nine  pounds  of  salt,  and  when  pumped 
the  amount  of  water  was  22,400  gallons  per  day,  which, 'if 
evaporated,  ought  to  have  yielded  16,800  pounds  of  salt. 
The  actual  result  was  only  ten  barrels  of  salt  a  day,  with 
well  arranged  evaporating  pans  and  fixtures. 

Malachi  Ott,  Esq.,  furnished  the  following  statement  of 
the  bore : 

SECTION  AT  OTT'S  WELL. 

Ft. 

Chester  limestone  and  sandstone 120 

Petroleum  and  coal  bone 4  inches 

Chester  limestone 70 

St.  Louis  limestone 250 

St.  Louis  black  cement 30 

St.  Louis  gray  limestone 30 

Keokuk  and  Burlington  (?)  rocks SO 

Knob  shale  and  sandstone,  with  ironstones 490 

Black  Devonian  slate,  with  gas  and  petroleum 110 

1,180 

A  short  distance  north  of  the  village  is  a  boldly  escarped 
outcrop  of  Conglomerate  sandstone,  projecting  far  enough 
to  form  a  wide  rock-house  cave,  which,  from  the  ashes,  flint 
and  stone  implements  found  within,  has  been  used  as  a 
shelter  by  the  Indians.  Evergreen  laurels  along  the  path- 
way concealed  the  approach  as  well  as  the  occupants. 
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ROCK  HOUSE  SECTION. 

Ft. 
Slope  and  sandstone 80 

Massive  Conglomerate ^ 50 

Place  of  coal  A 

Pyritous  shale 25 

Kaskaskia  limestone 22 

Chester  shale  and  limestone 40 

216 

The  Rock  House  was  found  to  be  three  hundred  feet  long 
and  averaged  fifteen  feet  deep.  The  Indian  use  of  this  house 
is  indicated  by  the  great  number  of  flint  chips,  broken 
knives,  scrapers,  etc.  Along  the  front  edge  were  many 
large  blocks  of  sandrock,  fallen  from  the  roof,  in  which 
were  pit  holes,  called  "Indian  mortars,"  drilled  by  grains 
of  sand  and  dripping  water;  they  were  from  two  to  seven 
inches  deep.  One  drilled  through  the  stone  eight  inches 
deep  showed  a  side  discharge  or  waste  for  the  cutting  water 
another,  fourteen  deep  and  seven  inches  in  diatneter  at  the 
top,  tapered  to  less  than  two  inches  at  the  bottom. 

Benham's  salt  well,  a  short  distance  away,  was  bored 
about  the  same  time  as  Ott's,  and  for  the  same  purpose. 
The  brine  showed  a  fair  strength,  and  a  full  plant  for  evap- 
oration was  put  up,  but  after  a  thorough  test  it  was  found 
that  the  returns  would  not  pay  expenses,  and  the  project 
was  abandoned. 

SECTION  AT  BENHAM'S  WELL. 

Ft. 

Soil 12 

Chester  and  St.  Louis  sandstone 488 

Knob  shale  and  sandstone 350 

850 

The  first  symptoms  of  gas  and  petroleum  were  met  at  a 
depth  of  136  feet,  and  salt  brine  at  about  690  feet. 

[29--QEO.  Repobt.] 
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The  artesian  flow  of  water  is  continuous,  accompanied 
with  fine  bubbles  of  gas  and  oil  in  small  quantities.  Con- 
tinued pumping  did  not  increase  the  flow  of  brine  or  oil. 
From  the  many  carefully  conducted  tests  made  in  this 
county  we  may  infer  that  the  quantity  of  petroleum  is  lim- 
ited, and  that  further  search  for  it  will  be  attended  with  loss 
of  time  and  money.  Analyses  of  these  mineral  waters  will 
be  given  in  the  economical  geology  of  this  county. 

Grantsburg  is  a  thrifty  village  on  the  high  eastern  bluff 
of  Little  Blue  river.  The  valley  hills  are  built  up  of  Ches- 
ter shales  and  limestone.  The  Kaskaskia  limestone,  with 
Archimedes,  Zaph^eniis,  Athyr'^is  and  Fentremites,  is  seen  near 
the  surface.  Sipes'  Knob,  adjoining  on  the  east,  is  capped 
with  Conglomerate  sandrock  carrying  coal  A  in  isolated 
pockets.  From  this  knob  a  good  view  is  had  of  the  Loess 
plain  to  the  east,  north  and  southeast,  and  of  distant- land- 
marks. 

Hartford*  is  pleasantly  situated  in  the  deep  valley  where 
two  streams  unite  to  form  Little  Blue  river.  The  town  is 
surrounded  by  a  rich  agricultural  region.  The  narrow  val- 
leys of  the  streams,  walled  with  precipitous  or  overhanging 
bluffs,  gives  many  wild  scenes  full  of  romantic  beauty.  The 
forests  contain  a  good  proportion  of  beech,  sugar  maple  and 
oak  trees,  indicating  an  excellent  soil,  while,  towering  above 
all,  giant  poplars  add  beauty  and  value. 

The  sulphur  well,  adjoining  the  town,  is  worthy  of  the 
high  character  it  has  justly  earned.  Almost  every  citizen 
and  neighbor  will  bear  witness  to  its  eflficacy  in  chronic  dis- 
eases. For  an  analysis  of  this  water  see  analyses  of  Craw- 
ford county  mineral  waters  in  this  volume. 

The  table-land  and  elevated  plateaus  are  capped  with 
Conglomerate  sandrock.  The  surface  limestones  are  of  the 
upper  division  of  the  Chester  group,  with  Archimedes,  Zaph- 
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reniis,  Athyria,  Produdiis,  Terebraiula,  Bellerophon,  Pentre- 
mites  godonij  P,  pyriformiSy  and  sharks'  teeth. 

SECTION  AT  HARTFORD. 

(Sec.  24,  Town.  2  south,  Range  1  west.) 

Ft. 
Slope 20 

Soft  Conglomerate  sandstone 40 

Dark  shales,  place  of  coal  A 20 

Kaskaskia  limestone,  with  fossils .  10 

Bed  and  black  shales  {marif) 20 

Brown  limestone.. 4 

Chester  sandstone  and  limestone  to  creek «80 

144 

The  Kaskaskia  limestone  of  the  above  ^section  contains 
Sjophrentis  y>iniUo8U8,  Pentremites  pyri/ormis,  P.  globosiia, 
Spirifer  striattm,  S,  lineatus  and  Dichocrinua  ayrniger, 

Brownstown  (Mt.  Prospect  post  oflfice)  is  at  the  bottom  of 
a  deep  cross  valley  eroded  in  the  shaly  strata  of  the  Chester 
group,  which  here  replaces  the  massive  bands  of  sandstone 
seen  elsewhere.  This  change  is  remarkable^  and  seems  to 
indicate  that  near  the  central  depths  of  the  Chester  sea  only 
mud  deposits  were  made,  and  that  limestone  was  found  only 
in  moderate  depths  along  the  shore  or  shallow  water  line  at 
the  north  and  south  sides  of  this  Carboniferous  gulf,  which 
crosses  this  county  from  west  to  east,  and  extending  a  short 
distance  into  Harrison  county. 

Three  miles  west  of  the  village,  on  A.  L.  Whitcomb's 
land,  on  section  1,  township  2,  range  2  west,  is  a  bed  of  fine 
whetstone  grit,  similar  and  equal  to  the  Hindostan  stone  of 
world-wide  reputation. 

SECTION  AT  KING'S  WHETSTONE  QUAKRY. 

cti  •■  Ft. 

Conglomerate  sandrock 80 

Grindntone  bands 10 

Blue  calcareous  oil  stone  (iron  ore) 2 

Fine  whetstone  bed  in  tliin  lamine 6 

Shale 12 

Coal  A 2  inches 

110 
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The  whetstone  deposits,  by  lamination^  separate  naturally 
into  divisions  most  suitable  for  use  and  reduces  the  labor  of 
manufacture  to  the  lowest  cost.  The  whetstone  grits  were 
noticed  extending  along  an  east-southeast  line  for  over  two 
miles. 

A  bed  of  yellow,  white  and  red  sand  was  seen  in  the 
southwest  quarter  of  section  34,  east  of  town,  which  shows 
a  thickness  of  ten  feet.  It  is  formed  from  soft,  coarse,  Con- 
glomerate sandrock  in  a  state  of  disintegration;  it  is  used 
for  plastering,  and  with  transportation  could  be  utilized  for 
glass  making.  Several  beds  of  white,  plastic,  potter's  clay, 
free  from  grit,  also  occur  in  this  vicinity. 

Lambden's  peak  is  a  high,  sharp,  conical  hill,  a  witness 
of  former  denuding  forces,  which  removed  the  great  mass 
of  companion  rocks,  leaving  this  isolated  monument.  *  The 
outlook  from  the  peak  is  grand,  embracing  part  of  the  Loess 
plain  and  distant  valleys  of  this  and  Orange  county.  It  i& 
capped  with  Conglomerate  sandrock,  supported  by  Chester 
shales  and  soft  sandstone.  The  strata,  beginning  at  Browns- 
town  and  continuing  to  the  summit,  is  given: 

LAMBDEN'S  PEAK— BROWNSTOWN  SECTION. 

(Sec.  31,  32,  35,  36,  Town.  15,  Bange  1  east  and  1  vest.) 

Ft. 

Sandy  slope 10 

Soft  Conglomerate 20 

FjritouB  black  shale 12 

Kaskaekia  limestone,  with  PerUremUes  obesua 15 

Pyritous  black  shale 18 

Chester  shale  and  thin  plates  of  sandstone 140 

Massive  Chester  sandrock 35 

Chester  and  St.  Louis  limestone 70 

220 

This  peak  gave  name  to  the  po6t  oflSce — Mt.  Prospect — 
on  account  of  the  extensive  and  picturesque  view  afforded 
from  the  top. 
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Springtown — Marengo  postoffice — is  a  thriving  village  on 
Whisky  run.  Stores,  mills,  mechanical  and  manufacturing 
•establishments  are  well  represented.  A  well-conducted 
academy  for  students  of  both  sexes  receives,  as  it  deserves, 
good  attendance.  The  village  takes  its  name  from  the 
grand  springs  which  flow  out  from  cavernous  openings  on 
the  north  side  of  Main  street,  the  central  feature  of  the  com- 
munity. The  principle  cave  has  an  entrance  six  and  a  half 
feet  high  and  thirty  feet  wide,  and  has  been  explored  by  a 
good  passage-way  in  dry  weather,  a  distance  of  half  a  mile. 
The  are  several  large  pillared  stalactites,  with  many  smaller 
ones.  The  lower  cave  gives  discharge  to  a  large  stream  of 
water,  in  which  many  goggle-eye  fishes  stay  during  winter. 
The  temperature  is  pretty  uniform  at  62®  F.;  on  this  account, 
and  because  of  the  antiseptic  quality  of  the  dry  atmosphere, 
the  cave  is  the  village  storehouse  for  fruits,  potatoes,  meats, 
etc.  The  surface  rocks  of  the  vicinity  are  Chester  shales 
and  sandstone,  with  St.  Louis  limestone  in  deep  valleys  and 
in  the  bed  of  Whisky  run.  The  coal  noticed  on  Parker's 
land  is  an  outlier  of  no  economic  value.  Pankey's  cave 
contains  interesting  forms  of  subterranean  life  worthy  the 
attention  of  visitors. 

Milltown  owes  its  importance  to  the  well  equipped  mill 
which  is  driven  by  the  full  power  of  Blue  river.  The 
Chester  sandstone  caps  the  tops  of  the  surrounding  hills, 
300  feet  above  the  river,  and  is  of  good  quality  for  piers 
and  heavy  masonry.  Some  of  the  strata  afford  excellent 
gritstones.  The  St.  Louis  limestone  forms  the  bed-rock  of 
the  river;  the  exposed  rocks  below  the  mill  contain  pockets 
and  bands  of  chert  and  flint,  and  were  in  places  crowded 
with  Lithostrotion  canadense  and  L.  proliferum,  the  latter 
with  solitary  or  clustered  calyces.  Fine  specimens  of  fluor 
spar  and  calcareous  spar  were  seen,  and  on  many  of  the 
flints  the  green  stain  of  copper. 
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SECTION  AT  MILLTOWN. 

Ft 

Chester  limestone  and  sandstone 25 

Brecciated  limestone 5 

Breociated  limestone,  St.  Louis  fossils,  including  BeUerophon, 

AthyriSf  ZapkrejUia  and  PeTUremilea  cenoideus. 6 

Gray  clay  shale 9 

Brittle  columnar  limestone 7 

Buff,  clay  shale 8 

Lithographic  flagstone 7 

Massive,  gray,  argillaceous  limestone 14 

Massive,  buff,  or  argillaceous  limestone... 6 

Gray  oolitic  limestone 5 

Hard  vermicular  limestone 6 

Argillaceous  limestone 5 

Clay  shale,  covered 15 

Blue  cherty  limestone 18 

136 

The  blue  cherty  limestone  in  the  bottom  of  the  above 
section  contains  Produda,  Spirifera,  Retzia,  Athyris,  Mya- 
Una,  Streptorhynchua,  Pentremites  conoideuSf  Zeacrinua  armi- 
ger  and  lAthostrotion. 

On  land  of  George  D.  Gibbs,  section  32,  township  2  south, 
range  2  east,  Chester  sandrock  caps  the  hills,  and  St.  Louis 
limestone  forms  the  slopes  and  bedrocks  of  the  valleys.  At 
the  road-side  there  is  a  magnificent  bed  of  oolitic  limestone, 
apparently  twelve  to  fifteen  feet  thick;  and  at  several  neigh- 
boring points  similar  beds,  ten  to  twelve  feet  thick,  were 
reported.  This  stone  is  of  excellent  quality,  and  were 
transportation  at  hand  it  would  command  a  large  market 
and  good  prices. 

Pilot  Knob  was  an  island  in  the  ancient  lake,  in  the  bed 
or  on  the  sides  of  which  the  Loess  was  deposited.  From 
evidences  found  in  counties  to  the  north,  this  grand  sheet  of 
still  water,  covering  southwestern  Indiana  and  more  exten- 
sive regions  to  the  west  and  southwest,  was  later  than  the 
great  Ice  Age,  for  its  deposits  superimpose  the  true  Boulder 
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Drift.  The  animal  and  vegetal  remains  indicate  a  tropical 
temperature.  The  knob  overlooks  much  of  the  Loess 
plateau  and  affords,  from  its  isolated  and  monumental  posi- 
tion^ a  highly  interesting  view  from  its  summit.  The  Mul- 
draugh  (Ky.)  knobs  are  seen  like  cones  piercing  the  sky 
twenty-eight  miles  distant.  Seven  huge  peaks  guard  the 
west  line  of  the  county,  twelve  to  fifteen  miles  to  the  south- 
west; and  on  a  clear  day  another  range^  twelve  to  twenty 
miles  away,  rises  up  in  Perry  county;  and  other  peaks, 
north  of  Grantsburg,  are  recognized,  although  nine  miles 
distant.     It  is  a  favorite  resort  for  picnic  parties. 

SECTION  AT  PILOT  KNOB. 

(Sec.  86,  Toirn.  2  south,  Range  1  east.) 

Ft. 

Soft,  disintegratiiiK,  Conglomerate  Bandrock 60 

Bituminous  shale,  with  claj  iron  stones. 18 

Place  of  coal  A 

Fireclay  and  shale 12 

Kaskaskia  limestone 8 


f 


98 


The  Conglomerate  is  so  nearly  resolved  to  coarse  grains 
of  sand  that  on  exposure  it  is  at  once  reduced  and  affords 
superior,  sharp,  clean  sand,  and  is  largely  used  for  masonry 
and  plastering. 

From  Pilot  Knob  to  Leavenworth  the  road  passes  by 
White  Oak  Hill,  section  1,  township  3  south,  range  1  east, 
which  is  nearly  as  high  as  the  Pilot,  over  the  fine  lacustral 
lands,  so  marked  a  feature  in  this  elevated  table  land.  The 
farm  of  W.  P.  Everden  is  a  choice  specimen  of  this  soil,  * 
under  intelligent  and  vigorous  management.  Good  crops 
of  hay,  wheat  and  grass  are  annually  secured ;  he  has  an 
orchard  of  thirty-one  acres,  including  the  best  varieties  of 
budded  apples  and  peaches;  his  1,500  bearing  trees  yield  a 
handsome  income. 
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The  oolitic  limestone  crops  out  on  Dry  run^  and  on  Mrs- 
Humphrey's  land,  adjoining,  is  an  excellent  bed  of  paving 
stones,  two  to  four  inches  thick;  they  contain  enough 
siliceous  material  to  prove  very  enduring;  many  of  the 
flags  are  curiously  mottled  with  ripple  marks. 

At  Magnolia  several  outcrops  of  coal  A  occur  at  the  base 
of  the  overhanging  Conglomerate  sandrock.  The  seam  is 
here  from  four  to  ten  inches  thick.  There  is  no  seam  of 
coal  below  this,  and  no  probability  of  finding  this  one  of 
workable  thickness,  even  in  small  pockets. 

• 

SECTION  AT  MAGNOLIA. 

Ft. 

Stratified  Bandstone 70 

MasBive  Conglomerate 30 

Coal  A 1 

Chester  and  Kaakaskia  limestones II 

112 
WYANDOTTE  CAVE. 

The  history  of  caves  verges  on  the  realm  of  mystery. 
The  unknown  is  always  full  of  wonder;  solemn  silence, 
utter  darkness  and  a  chilly  atmosphere  have  weird  attrac- 
tions. In  song,  tradition,  story  and  religious  teachings 
every  age  has  borrowed  illustrations  and  incidents  from 
such  dim,  uncertain  homes  of  darkness,  peopling  them  with 
all  that  a  wild  imagination  can  create  or  desire. 

The  Ecclesiastical  Encyclopedia  says  "the  geological 
formation  of  Syria  is  highly  favorable  to  the  production 
of  caves.  It  consists  of  limestones  of  diiferent  degrees  of 
density,  and  abounds  with  subterranean  rivulets.  The  sub- 
ordinate strata,  sandstone,  chalk,  basalt,  natron,  etc.,  favor 
the  formation  of  caves,  consequently  the  whole  region 
abounds  in  subterranean  hollows  of  different  dimensions. 
Strabo  speaks  of  a  cavern  near  Damascus  capable  of  holding 
four  thousand  men ;   it  is  seen  at  this  day.     Modern  travels 
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abound  in  descriptions  of  the  Syrian  caves,  and  the  Cru- 
saders relate  the  marvels  of  the  land  of  caves.  One,  near 
Aleppo,  it  is  said,  would  hold  three  thousand  horse. 
Another,  near  Sidon,  is  described  as  containing  two  hun- 
dred smaller  caverns  and  dens.  Holes  and  caves  were 
numerous  in  the  sea  coast  mountains,  extending  through  a 
long  range  on  each  side  of  Joppa. 

The  first  mention  of  a  cave,  in  Scripture,  relates  to  that 
into  which  Lot  and  his  family  retired  from  Zoar  after  the 
destruction  of  Sodom  and  Gomorra.  The  next  is  the  cave 
of  Macpela,  which  Abraham  purchased  to  sepulture  his  dead, 
in  which  his  ashes  rest  with  that  of  Rebecca,  Leah  and 
Jacob." 

The  caves  of  every  quarter  of  the  globe  have  been  used 
as  habitations,  places  of  retreat,  temples  for  religious  wor- 
ship, or  sepulchres  for  the  dead. 

The  poetry  of  ancient  Greece  and  Rome  placed  some  of 
their  holiest  shrines  and  oracles  in  the  shadowy  realms 
whose  "conditions"  were  darkness  and  obscurity. 

The  oracles  of  the  Sibyl's  cave  will  live  as  long  as  classic 
story,  and  Virgil's  glimpses  of  the  land  of  shadows  are 
among  the  brightest  pictures  of  Augustan  story.  Some  of 
the  most  interesting  events  in  the  history  of  Asia,  America 
and  Europe  are  connected  with  caves — deeds  of  heart-rend- 
ing disaster  and  violence  or  acts  of  high  faith  and  devotion. 

The  St.  Louis  is  called  the  cavernous  limestone  on  ac- 
count of  the  numerous  caves  which  occur  in  it,  and  similar 
calcareous  deposits  at  various  places,  among  which  are  not 
only  the  caverns  of  Indiana,  but  also  Mammoth  Cave  in 
Kentucky,  Weyer's  Cave  in  Virginia,  Howe's  Cave  in  Sco- 
harie  county.  New  York,  Kirkdale  in  Great  Britain,  the 
Grotto  of  Antiparos  in  Greece,  and  the  noted  caves  of 
Franconia. 
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Owing  to  the  great  thickness  of  the  strata  of  this  group  of 
rocks  in  America,  the  caverns  are  here  on  a  grand  scale. 
This  limestone  forms  the  surface  rocks  in  the  county  of 
Harrison,  adjoining  Crawford  on  the  east;  dipping  at  the 
rate  of  from  ten  to  forty  feet  to  the  mile  to  the  west,  it  runs 
below  the  surface,  and  is  seen  only  in  the  hill  sides  along 
Big  Blue  river  and  the  deep  valleys  of  its  tributaries. 
Throughout  this  region  nature  has  excavated  a  multitude 
of  underground  avenues  and  canals  of  all  forms  and  dimen- 
sions, branching  in  endless  variety.  They  did  not  always 
exist.  The  rock  is  of  marine  origin  and  was  deposited  in 
the  bottom  of  the  Sub-carboniferous  ocean,  having  a  prob- 
able depth  of  1,000  to  2,500  feet.  Under  the  pressure  of 
such  a  depth  of  water  the  material,  consisting  of  commi- 
nuted shells  of  animals  and  debris,  was  perfectly  compressed 
before  hardening.  In-  the  process  of  upheaval  through  a 
space  of  2,000  to  3,000  feet,  which  was  over  large  if  not 
coutinental  areas,  checks,  cracks  and  cleavage  of  the  rocks 
was  established.  The  surface  water  first  found  open  drains, 
as  rivers,  creeks,  etc.,  which  cut  their  channels  deeply  in 
the  rocks,  at  many  points  one  hundred  to  two  hundred  and 
fifty  feet  below  the  level  of  the  present  streams.  Then  the 
excavation  of  the  underground  seeps  and  rivulets  was  begun. 
A  drop  of  water  charged  with  carbonic  acid  and  other  gases 
from  the  atmosphere,  creeping  through  the  slightest  fissure, 
enlarged  it  by  removing  a  film  of  carbonate  of  lime  by  form- 
ing a  soluble  bicarbonate.  This  process,  in  constant  action 
through  ages,  enlarged  the  crevices  until  drops  were  fol- 
lowed by  seeps,  these  by  imperceptible  growth  became  rivu- 
lets, which  in  the  ceaseless  round  of  untiring  time  expanded 
to  the  volume  of  creeks,  and  when  eons  of  cycles  had  grown 
dim  upon  the  recorded  page,  that  which  started  as  a  drop 
upon  the  surface,  had  become  a  mighty  subterranean  river. 
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When  such  passages  become  enlarged  so  that  water  did 
not  entirely  fill  the  cavernous  space,  the  funnel  shaped 
"sink  hol^s,"  whir^h  dot  the  whole  surface,  collected  heavy 
air  charged  with  carbonic  acid  gas  and  continued  the  process 
already  begun.  At  remote  parts  of  a  cave  this  gas  is  some- 
times found  pervading  the  atmosphere  to  an  almost  danger- 
ous extent,  hence  the  "air  action^'  within  the  cave  is  more 
powerful  than  at  the  mouth,  where  pure  air  has  access. 
Running  water,  carrying  mud  or  clay,  has,  at  some  period 
in  the  life  of  these  caves,  given  its  mechanical  aid  in  wear- 
ing away  the  insoluble  detritus. 

The  standpoint  of  the  different  stages  of  these  streams 
may  often  be  seen  recorded  as  niches  and  mouldings  on  the 
walls;  round  pebbles  are  also  often  found  on  the  floorways. 

At  many  localities  these  pebbles  and  their  matrix  of  clay 
indicate  the  direction  which  the  water  flowed  and  the  rate 
of  motion ;  well  rounded  pebbles  and  stones  indicate  a  rapid 
current;  where  eand  is  found  the  current  did  not  exceed 
four  to  five  miles  an  hour,  and  a  bed  of  clay  tells  of  a  slower 
current  or  still  water.  Much  of  the  loose,  rocky  debris, 
fallen  from  the  roof  or  sides,  is  covered  with  a  coating  of 
carbonate  or  sulphate  of  lime. 

"When  water  holding  bicarbonate  of  lime  in  solution 
drops  slowly  from  the  ceiling,  by  which  it  is  exposed  to  the 
air  sufficiently  long  to  allow  the  escape  of  one  equivalent  of 
carbonic  acid  gas,  the  lime  is  deposited  in  the  form  of  mono- 
carbonate.  If  the  deposit  occurs  in  such  a  manner  that  the 
accumulation  takes  place  from  above,  downward,  in  the 
form  of  an  icicle,  it  constitutes  what  is  termed  a  stalactite; 
but  if  it  forms  on  the  floor  of  a  cave  and  accumulates  from 
below,  upward,  it  is  known  as  a  stalagmite.  Stalactites  and 
stalagmites  frequently  meet  and  connect  the  roof  with  the 
floor,  and  form  a  pillar  or  column  of  support. 
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"  If  the  solution  which  forms  the  stalactite  is  free  from 
oxide  of  iron  or  mud^  it  will  be  translucent,  or  milk  white; 
the  presence  of  any  of  the  salts  of  iron  gives  a  dirty  yellow, 
red  or  dark  brown  color." 

By  the  decomposition  of  pyrites  (sulphide  of  iron),  gyp- 
sum (sulphate  of  lime)  is  formed.  Gypsum,  when  calcined 
and  ground,  forms  the  plaster-of-paris  of  commerce.  When 
it  occurs  in  crystals  it  is  known  among  mineralogists  as  «e/e- 
nite,  and  when  it  occurs  in  translucent  or  finely  tinted 
masses  it  is  known  as  alabaster,  and  is  quarried  and  wrought 
into  vases  and  other  parlor  ornaments  for  the  art-loving 
denizens  of  the  larger  cities  of  this  and  the  old  world. 

^^  The  decomposition  and  recombination  exerts  a  marked 
influence  on  the  appearance  of  a  cave.  The  chambers  or 
avenues  in  which  gypsum  occurs  are  dry.  When  rosettes 
of  alabaster  are  formed  in  rooms  containing  stalagmites,  the 
water,  which  furnished  the  solid  material  for  the  latter,  has 
for  ages  ceased  to  flow,  as  rosettes  can  not  form  in  a  damp 
atmosphere.  The  force  exerted  by  gypsum  in  the  act  of 
crystallization  is  thought  to  be  about  equal  to  that  of  water 
when  freezing.  The  formation  of  saltpetre  (nitrate  of 
potash)  is  by  absorption  of  nitrogen  by  the  dry,  porous 
earth  from  the  atmosphere,  assisted  by  the  decomposing 
remains  of  bats  and  other  animals.  It  is  in  the  form  of 
nitrate  of  lime,  which,  when  reacted  upon  by  the  carbonate 
of  potash,  forms  nitrate  of  potash  or  saltpetre.''* 

Many  caves  give  discharge  at  their  entrances  to  a  strong 
current  of  air,  in  winter  warm  and  in  summer  cold ;  that  is, 
at  a  temperature  varying  but  little  from  the  permanent  tem- 
perature of  the  rocks.  Such  caves  are  fed  with  air  through 
open  sink-holes,  and  the  heavier  cold  air  sinks  to  the  floor 
and  passes  away  at  the  outlet. 

^Wright's  Guide  Manual. 
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Large  caves^  which  do  not  have  openings  by  eink-holes^ 
inhale  cold  air  during  winter^  and  on  the  slight  rarifactiou 
of  summer  heat  an  outward  current  is  noticed.  At  the 
equinoxes  there  is  no  current  because  the  internal  and  ex- 
ternal temperature  is  about  the  same  degree. 

The  process  of  enlargement  of  the  caves,  already  men- 
tioned, by  atmospheric  action,  although  slow,  is  constant. 
In  the  course  of  ages,  when  the  caves  became  so  extended 
as  to  be  beyond  the  supporting  capacity  of  the  roof,  it 
breaks,  and  with  slow,  gentle  motion  the  roof  settles  down, 
making  a  depression  on  the  surface.  To  such  a  cause  the 
curious,  isolated  depressions  in  Harrison  county,  named 
Ripperden,  Harrison  and  Grassy  valleys  may  be  referred. 

Wyandotte  cave  is  five  miles  northeast  of  Leavenworth, 
the  county  seat  of  Crawford  county,  which  is  fifty  miles 
below  Louisville,  Ky.,  and  126  miles  south  of  Indianapolis, 
the  State  capital.  For  the  benefit  of  persons  desiring  to 
visit  the  cave,  it  may  be  well  to  state  that  a  daily  coach 
starts  from  New  Albany,  opposite  Louisville,  for  Corydon, 
the  old  State  capital.  The  twenty-mile  route  is  through  a 
country  abounding  in  wild  and  interesting  scenery,  includ- 
ing several  small  caves  on  the  way.  From  Corydon  hacks 
can  be  had  at  all  times  for  the  remaining  ten  miles  of  the 
route,  so  the  cave  may  be  reached  before  night.  The  Louis- 
ville and  Evansville  line  of  river  packets  pass  up  and  down 
Ohi«  river  daily,  with  regular  landing  at  Leavenworth, 
from  whence  carriages  are  always  ready  to  carry  visitors  to 
the  cave.  Visitors  should  be  prepared  with  stout  shoes  or 
boots  and  thick  clothes,  of  sufficient  strength  and  warmth 
to  endure  rough  treatment  and  resist  the  chilling  air  of  the 
cave,  which  varies  from  55°  to  58°  F.  Ladies  would  feel 
more  comfortable  in  a  semi-bloomer  outfit,  as  some  such 
protection  is  necessary  when  climbing  the  steep  cliffi?  or 
crawling  through  the  low  avenues. 
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The  road  from  Leavenworth  to  the  cave  winds  along  the 
foot  of  the  precipitous,  wall-like  bluflF  of  Ohio  river,  which 
towers  up  425  feet  above  low  water,  the  sides  corrugated 
or  banded  will)  massive  beds  of  St.  Louis  limestone  and 
intercalated  partings  of  clay  shale  and  shaly  sandstone^ 
which,  by  decomposition,  give  prominence  and  relief  to  the 
mighty  cornices  and  mouldings. 

The  summit  of  this  bluff,  capped  with  fifty  to  two  hun- 
dred feet  of  sand  and  limerock,  belongs  to  the  Chester  group. 
On  the  opposite — Kentucky — shore  of  Ohio  river,  similar 
precipices  wall  the  whole  valley,  which  from  the  hill*tope 
looks  like  a  narrow  canon,  but  which  really  comprises  the 
fine  farms  and  beautiful  homes  of  the  Leavenworth  family, 
who  were  early  New  England  pioneers  in  this  region. 

At  the  mouth  of  Big  Blue  river  are  two  islands,  on  one 
of  which  occurred  the  Hines  defeat  during  the  late  civil  war. 

To  this  beautiful  silver-rippling  stream  a  former  tribe  of 
Indians  gave  their  own  poetic  name,  Wyandotte;  and 
although  the  n^me  will  live  with  American  history,  the  last 
vestige  of  that  once  powerful  tribe  long  since  embarked  for 
the  "  happy  hunting  ground." 

The  stream  was  subsequently  called  "  Blue  river,"  because 
of  the  singular  purity  of  the  water,  which  gives,  at  great 
depths,  that  peculiar  azure  tint  which  the  immense  depths 
of  air  give  to  the  sky.  The  water  owes  its  purity  to  the 
fact  that  much  of  it  is  from  cave  springs  which  are  fed  by 
subterranean  streams,  flowing  across  pools  and  basins  iin  the 
caverns,  and  comes  out  free  from  sediment,  sparkling  and 
bright.  Every  pebble  and  shell  may  be  seen  in  the  deepest 
water,  and  the  fish  seem  to  glisten  and  flash  like  silvered 
life  in  a  stream  of  air. 

At  the  barn  of  Mr.  O.  L.  Leavenworth  was  a  watering 
pool  filling  an  ancient  sink  hole,  which  for  years  had  been 
a  constant  convenience;  suddenly,  after  a  thunder  storm,  it 


CRAWFORD   COUNTY.  463 


was  found  empty,  and  although  the  line  of  overflow  was  to 
the  south  toward  the  adjoining  valley  bottoms,  it  was  dis- 
covered that,  following  the  dip,  the  water  had  found  a  long 
obstructed  channel  to  the  north  beneath  the  clifi-like  pro- 
montory, more  than  four  hundred  feet  high,  and  was  dis- 
charged into  Dry  run. 

About  one  hundred  yards  south  of  the  west  end  of  Cole's 
bridge,  on  a  level  bench,  twenty-five  impressions  were  ob- 
served in  the  solid  rook  made  when  in  a  plastic  condition, 
apparently  of  the  feet  of  a  herd  of  horses,  mules,  colts,  deer 
or  sheep.  The  resemblance  is  very  perfect,  and  calculated 
to  excite  wonder.  They  are  the  remains  of  a  peculiar /wcoid 
or  sea- weed,  seen  in  the  Chester  and  St.  Louis  rocks  of  In-, 
diana,  Kentucky  and  Arkansas. 

Three  and  a  half  miles  from  Leavenworth  the  road  passes 
along  the  base  of  the  lower  massive  sandrock  of  the  Chester 
beds.  On  the  west  side  of  the  road  is  one  of  the  wonders 
of  the  vicinity,  known  as  "  Giant  Castle  ruins,"  a  depres- 
sion, such  as  might  be  proper  for  the  basement  or  cellar  of 
an  extensive  edifice,  is  filled  with  a  confused  mass  of  clean 
cut  cubes  and  rhombs  of  hard,  ferruginous,  sandstone,  of 
great  size ;  square  and  columnar  masses  lie  scattered  about 
the  rim  of  the  depression,  or  stand  upright  as  monolithic 
sentinels.  Many  a  curious  spectator  has  wondered  at  this 
phenomenon,  and  speculated  as  to  the  agency,  whether 
human,  volcanic  or  otherwise.  It  is  a  sink  funnel,  begin- 
ning at  the  level  of  the  Chester  sandstone,  which,  from  the 
silicio-ferruginous  nature  of  its  material,  adopts  under  earth- 
quake motion  such  rhombic  cubes  as  its  lines  of  cleavage ; 
these,  undermined  by  a  cavernous  sink,  which  washed  away 
the  underlying  clay  and  detritus,  left  the  rocks  clean  cut 
and  bare,  as  if  done  by  the  hand  of  man.  Similar  masses 
of  well-shaped  rocks,  from  one  to  fifty  feet  square,  are  seen 
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perched  along  the  steep  bluffs  of  Oil  Creek,  Penn.,  especi- 
ally near  Petroleum  Centre. 

At  a  "sink  hole"  on  the  bluffs  of  Blue  river,  one  mile 
south  of  the  cave,  was  seen  a  tree  splintered  to  ribbons  by 
lightning.  The  surrounding  hills  tower  from  one  hundred 
to  one  hundred  and  fifty  feet  higher;  under  the  "sink''  was 
damp  earth,  if  not  a  stream  of  wat^T,  through  which  the 
charge  of  electricity  passed — a  good  conductor,  and  a  more 
direct  route  than  through  the  dry,  cavern-drained  hills. 
The  tree  was  minutely  shivered  near  the  ground,  which 
seemed  to  indicate  an  upward  burst  of  electricity. 

At  the  first  arrival  of  the  Rothrock  family  in  Crawford 
county,  Wyandotte  Cave  was  known  as  the  old  "Indiana 
Saltpetre  Cave."  Dr.  Adams  had  pre-empted  the  land,  and 
during  the  war  with  England,  or  from  1812  to  1818,  he 
manufactured  saltpetre,  after  which  he  relinquished  his 
claim.  Many  remains  of  leaching  hoppers,  troughs,  etc., 
show  the  extensive  character  of  his  works.  One  of  the  old 
saltpetre  kettles  is  still  used  on  the  farm,  a  curious  relic  of 
the  metallurgic  art  of  a  hundred  years  ago. 

Soon  after  Dr.  Adams  retired  Mr.  H.  P.  Rothrock.  father 
and  grandfather  of  the  Rothrocks  now  living  in  the  vicin- 
ity, entered  the  land,  or  bought  of  the  government  a  tract 
of  four  thousand  acres,  which  he  supposed  included  the  cave 
and  all  of  its  subterranean  ramifications.  The  cave  was 
open  to  every  one  who  wished  to  enter,  and  was  somewhat 
mutilated  by  vandal  visitors;  in  fact,  it  was  considered 
rather  a  nuisance,  as  the  Indiana  Legislature  enacted  a  law 
compelling  the  owner  to  fence  up  the  entrance  and  prevent 
cattle  from  licking  the  epsom  salts.*  This,  with  the  west 
branch,  is  known  as  the  old  cave. 


•Statutes  1843,  Chapter  53,  Section  67. 
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In  1850  Messrs.  Cummins,  Collingwood  and  O'Bannon 
observed  a  flat  stone,  which  seemed  out  of  place,  at  the  side 
and  bottom  of  the  pit  at  the  end  of  "  Bandits'  Hall/'  where 
the  old  cave  turns  abruptly  to  the  left.  A  small  opening, 
when  enlarged,  led  the  way  by  "  Fat  Man's  Misery  "  to  the 
extensive  "  new  cave."  Later  in  the  same  year  Mr.  Roth- 
rock  noticed,  near  "  Sulphur  spring,"  a  very  small,  descend- 
ing, pit-like  opening,  teti  by  five  inches,  which  examination 
showed  had  once  been  larger,  but  was  now  nearly  closed  by 
ages  of  stalagraitic  deposits.  This  opening,  enlarged  to 
eighteen  by  twenty-four  inches,  forms  the  '* Augur  Hole," 
through  which  visitors  enter  to  the  northern  extension  of 
the  "  new  cave." 

Since  that  time  Wyandotte  has  been  open  to  visitors,  with 
skillful  guides  and  proper  equipments.  It  was  visited  in 
early  times  by  President  Harrison  and  the  officers  of  his 
gallant  army,  and  since  by  many  n«ted  travelers  and  scien- 
tists, editors,  professors,  professional  gentlemen,  priests  and 
statesmen,  with  a  goodly  host  of  the  fairer  sex,  all  express- 
ing themselves  delighted  with  the  grandeur  and  magnifi- 
cence of  this  truly  wonderful  cavern,  to  go  away  fully  com- 
pensated for  their  toil  and  trouble  by  the  curious  and 
entrancing  scenery  which  meets  the  eye  at  every  turn. 

The  door  of  "Fat  Man's  Misery"  is  in  a  dark  pit;  the 
opening,  hid  by  a  flat  stone,  as  it  was  when  discovered, 
might  have  been  passed  a  thousand  times  unobserved.  Up 
to  1850  this  was  the  extent  of  white  men's  explorations. 
On  entering  the  explorers  were  surprised  to  find  that  this 
hidden  part  of  the  cave  had  formerly  been  occupied,  includ- 
ing the  spacious  areas  of  "Bat's  Hall,"  "Sandy  Plain"  and 
"  Kothrock  Cathedral."  Hundreds  of  poles,  six  to  twelve 
feet  long,  and  from  one  to  two  and  a  half  inches  in  diam- 
eter, were  found  scattered  in  all  parts,  probably  used  for 

[30--aBo.  BVOXT.] 
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oarrying  burdens  of  food  or  skins^  or  for  aggressive  or  defen- 
sive purposes.  Significant^  too^  of  the  Stone  Age,  the  poles 
were  of  such  soft,  brittle  wood  as  sassafras,  poplar,  pawpaw^ 
etc.f  as  might  be  readily  obtained  by  breaking;  many  having 
been  twisted  off  at  the  ground,  others  torn  from  the  earth 
with  part  of  the  roots  attached,  while  a  few  had  been  cut 
with  some  dull  implement,  indicating  the  use  of  stone  axes 
and  flint  knives.  It  was  not  a  house  of  darkness;  the 
charred  remains  of  torches,  made  of  shell-bark  hickory, .tell 
of  the  mode  of  illumination.  The  ceilings  of  several  of 
the  rooms  are  still  sooty  from  the  smoke  of  flambeaus  and 
fires  for  cooking. 

Sulphur  spring  was  apparently  the  farthest  limit  of  the 
explorations  of  the  more  recent  Indians;  but  still  beyond, 
on  breaking  away  the  slowly  growing  stalagmite  which  had 
so  nearly  closed  the  ^' Augur  Hole,'^  it  was  found  that  a 
party— one  large  man,  two  smaller  men  or  women  and 
three  children — had  been  there,  leaving  the  prints  of  their 
moccasined  feet  in  the  plastic  clay  on  the  floor.  These 
tracks  or,  "  Indian  foot  prints,^'  were  there  in  good  condi- 
tion, and  if  they  had  not  been  obliterated  by  white  men 
tramping  over  them  they  would  have  remained  for  ages* 
In  "Sheep  Cave"  are  tracks  made  by  a  lost  sheep,  thirty- 
five  years  ago,  as  distinct  as  if  made  but  yesterday. 

The  wandering  or  lost  band,  above  referred  to,  were  brave 
or  earnest  explorers ;  they  examined  carefully  every  nook, 
cranny  or  crevice  of  the  long  north  cave  on  one  side,  and 
returned  with  the  same  close  examination  on  the  opposite 
side.  The  lapse  of  time  since  these  tracks  were  made,  may 
be  approximately  inferred  from  the  &ct  that  there  being  no 
other  known  entrance,  they,  must  have  gone  in  by  the 
"  Augur  Hole,"  which,  to  have  admitted  a  full-grown  per- 
son of  average  dimensions,  must  have  had  an  area  of  twelve 
by  eighteen  inches ;  white  men  found  this  closed  to  a  space 
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of  ten  by  five  inches;  now  the  deposit  made  by  water  hold- 
ing lime  in  solution^  on  the  same  spot^  since  the  opening  in 
1850^  a  period  of  twenty-eight  years,  is  a  mere  film^  not  one- 
hnndredth  of  an  inch  in  thickness/ so  that^  inferentially^ 
more  than  one  thousand  years  must  have  elapsed  since  those 
tracks  were  made.  The  more  rapidly  dropping  water  at  the 
''Pillar  of* the  Constitution'^  has  deposited  a  film  of  less 
than  one-fiftieth  of  an  inch  during  five  years,  or  at  the  rate 
of  one  inch  in  two  hundred  and  fifty  years^  and  as  the  water 
drops  at  the  "  Pillar  of  the  Constitution  "  ten  times  as  rap- 
idly as  it  does  at  the  *' Augur  Hole/'  and  provided  the 
supply  of  water  at  the  latter  place  has  not  from  any  cause 
decreased;  it  is  fair  to  infer,  from  these  imperfect  data^  that 
the  tracks  were  impressed  in  the  soft  clay  eighteen  hundred 
or  two  thousand  years  ago.  The  tracks  were  seen  by  many 
visitors,  including  Dr.  Hawn,  Prof.  Hovey,  Prof.  Richard 
Owen,  Josephus  CoUett,  and  others,  up  to  the  year  1855. 

The  cave  is  situated  south  of  the  southern  limit  of  the 
Drift.  Three  smooth  glacial  boulders  were  discovered  by 
the  writer  and  Washington  Rothrock  in  1877,  at  the  "Sen- 
ate Chamber/'  which,  from  indications,  such  as  wear  and 
bruises,  had  been  used  as  hammers  or  grinding  pestles,  and 
proved  conclusively  that  that  part  of  the  "  old  cave "  had 
been  visited,  if  not  occupied,  by  men  of  the  Stone  Age. 

The  Cave  House  is  situated  on  a  commanding  eminence, 
573  feet  above  tide  water,  270  above  low  water  in  Ohio 
river,  and  220  above  Blue  river.  The  air  is  free  from  mala- 
rial impurities  and  the  pests  incident  to  overflowed  lands. 
Blue  river,  sparkling  with  crystal  brightness,  flows  in  a  nar- 
row valley,  across  which  Greenbrier  mountain,  with  sharp 
conical  peak  and  steep  faces  belted  with  massive  rings  of 
rock,  variegated  with  evergreen  cedars,  affords  a  scene  of 
quiet,  stately  beauty.  The  mountain  is  capped  with  Chester 
rocks,  and  in  the  background  knobs  are  seen  reaching  from 
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two  hundred  to  two  hundred  and  fifty  feet  higher  than  the 
hotel.  Roaming  through  the  forests  in  search  of  game,  or 
climbing  the  steep  hills  gathering  plants,  fossils,  shells  or 
insects,  is  invigorating  exercise,  while  the  romantic  scenery 
and  charming  views  fully  repay  this  healthful  toil.     Blue 

river  affords  good  bathing  and  infinite  sport  for  the  disciples 

• 

of  Isaac  Walton. 

On  the  occasion  of  the  sudden,  intense  cold  of  December 
2d  and  3d,  1876,  which  closed  navigation  on  the  river,  and 
for  several  consecutive  days,  a  thermometer  at  the  Rothrock 
residence  in  the  valley,  marked  10°  lower  than  at  the  hotel ; 
or  during  sudden  "cold  snaps"  elevation,  or  the  proximity 
of  deep  valleys,  to  which  heavy  cold  air  is  withdrawn,  mod- 
ifies the  temperature  on  the  hills  at  the  rate  of  one  degree 
for  every  twenty-two  feet  of  liight.  The  same  fact  has  been 
observed  in  other  parts  of  this  and  the  adjoining  county  of 
Clark.  The  hotel  is  situated,  geologically,  near  the  base  of 
the  Chester  group,  or  at  the  top  of  the  St.  Louis,  so  that  the 
hills  which  ascend  to  the  northward  to  the  great  Lacustral 
plain,  which  stretches  across  the  county  from  north  to  south, 
are  of  partly  covered  Chester  sandstone  and  limestone. 

SECTION  AT  WYANDOTTE  CAVB. 

Ft. 

Slope  and  LoeBS ;... < 20 

Buff  BandBtone  with  foBBil  plants • 75 

Gray  limestone,  with  ArchimedeSf  etc 6 

I  Brown  limestone  and  shale 40 

Gray  limestone  and  shale - .-. 60 

Lithographic  bands 34 

White  oolitic  St.  Louis  limestone 4 

I 

Gray,  cherty,  encrinital  limestone 220 

Blue  river  — 

449 

The  ''outer  door"  of  the  cave,  thirty  feet  lower  than  the 
hotel,  admits  to  the  subterranean  world  by  an  entrance 
twenty  feet  wide  and  five  feet  high.     A  sharp,  short  descent 
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conducts  visitors  by  the  "Arched  entrance"  to  "Faneuil 
Hall,"  a  spacious  corridor  forty  feet  wide  and  eighteen  to 
twenty  feet  high;  here  daylight  ends  and  darkness  begins. 
Here,  too,  we  see  the  first  of  cave  life;  clusters  of  bats, 
which  hibernate  in  myriads,  were  seen  attached  to  the  sides 
and  roof  by  their  hind  feet,  with  heads  down.  The  surface 
of  the  stone  being  slightly  porous  affords  good  attachment 
for  their  tiny  claws.  During  the  winter  they  remain  in  a 
semi-torpid  condition,  and  on  the  return  of  spring  scatter 
over  the  surrounding  country. 

The  London  Naturalist  gives  the  following  on 


"  BATS  AND  THEIB  WAYS." 


"Bats  live  their  active  lives  in  the  night;  when  sunlight 
comes  they  fly  away  to  their  holes,  there  to  sleep  until  twi- 
light comes  again,  when  they  resume  their  occupation  oi 
insect  killing.  The  female  bat  has  a  hard  time  of  it;  she  is 
the  nest,  and  has  to  procure  the  food  for  her  young  until 
they  are  themselves  able  to  fly.  Often  I  have  seen  a  female 
bat  with  her  young  clinging  to  her  breast,  flying  about  in 
search  of  food,  and  the  little  ones  were  not  so  small  either. 
How  else  could  they  get  along?  The  old  ones  make  no 
nest;  if  they  wanted  to  ever  so  much  they  could  not,  and 
the  chances  are  that  from  their  wandering  habits  they  spend 
the  day  in  one  place  and  the  next  in  another  two  or  three 
miles  distant,  just  as  that  happens  to  be  when  day  overtakes 
them,  and  if  they  left  their  young  behind  them  the  exact 
locality  might  be  forgotten.  When  the  young  ones  are  to 
shift  for  themselves  their  mother's  life  is  easier,  and  until 
winter  comes  to  kill  insect  food  she  lives  luxuriously. 
Then,  when  all  nature  is  preparing  to  put  on  the  livery  of 
winter,  instead  of  leaving  the  scenes  where  they  have  passed 
the  summer,  repair  to  their  haunts  in  the  caves  and  walls. 


470  GEOLOGICAL    BBPORT. 


and  hanging  by  their  hind  feet  in  little  groups,  pass  the 
dreary  season  in  sleep.'^ 

Next  we  enter  the  "Normal  School,"  twenty  feet  wide 
and  fifteen  high,  and  through  the  "Columbian  Arch,"  an 
almost  perfect  semi-cylindrical  tunnel,  we  enter  "  Washing- 
ton Avenue,"  450  feet  long,  thirty  to  forty  wide  and  twenty 
to  seventy  high,  with  a  slightly  descending  floor.  "  Ban- 
dits' Hall,"  210  feet  long,  with  a  roof  ninety  feet  high, 
encrusted  with  a  starry  fresco  of  gypsum,  away  up  in  the 
black  darkness,  contains  blocks  and  masses  of  stone  for 
hiding  places,  and  is  guarded  by  the  "  Falling  Rock,"  which 
seems  so  loosely  poised  as  to  be  ready  lo  leap  from  its  bed, 
and  by  its  threatening  position  tells  the  story  of  the  cave's 
formation.  The  "rock,"  a  cube  of  solid  limestone,  twenty 
feet  square,  torn  by  the  hand  of  time  from  the  roof  of  the 
cave,  stands  like  a  monolithic  altar  of  giant  worshippers; 
just  above  is  dimly  seen  the  recumbent  form  of  the  princely 
"  Chief  of  the  Wyandottes,"  still  guarding  the  fireless  altar 
of  his  extinct  race  and  forgotten  Manitou. 

The  "Old  Cave"  from  "Bandits'  Hall,"  130  feet  below 
the  hotel,  leads  almost  abruptly  to  the  left;  from  this 
depression  an  abrupt  ascent  is  made  by  "  Jacob's  Ladder," 
a  fixture  of  three  steps  placed  there  in  1812,  and  doubtfully 
supposed  to  be  emblematic  of  "Friendship,  Love  and 
Truth."  The  succeeding  passway  leads  over  nitrous  earth 
by  "Pigmy  Dome,"  "Coral  Gallery"  and  "Debris  Dome" 
to  the  "Canopy,"  a  room  describing  almost  a  circle,  ten  feet 
high  and  twenty -five  feet  in  diameter,  with  a  flat,  clean  cut 
ceiling. 

The  "Continued  Arch"  is  a  glorious  tunnel,  600  feet 
long,  with  an  arched  roof  symmetrically  covering  the  roomy 
passage.  "Lucifer's  Gorge"  is  a  dark  chasm,  forty  feet 
deep,  with  precipitous  or  overhanging  sides  from  eight  to 
twenty-five  feet  apart;  the  bottom  of  this  chasm  is  on  a 
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level  with  that  of  ^^  Bandits^  Hall."  After  a  sharp  ascent 
the  visitor  reaches  the  "Natural  Bridge,"  which  gives  a 
•climbing  or  stooping  passage  to  the  "Grecian  Bend/'  a  low 
room,  through  which  one  is  compelled  to  crawl  upon  the 
knees. 

Climbing  the  "Angel  Hill,"  twenty  feet  of  sharp  ascent, 
the  "Temple  of  Honor"  is  reached,  through  which  we  pass 
to  "  Odd  Fellows'  Hall ; "  this  is  one  of  the  royal  subter- 
ranean rooms  of  the  world,  210  feet  long,  100  across  and 
eighty  feet  high ;  the  walls  are  built  up  of  massive  ledges 
of  limestone,  thinning  toward  the  top,  and  thus,  by  perspec- 
tive, exaggerating  the  dim  hight.  The  elliptical  crown  of 
the  dome  is  smooth  as  if  purposely  made  ready  for  the  fresco 
artist,  and  is  bordered  with  heavy  mouldings  ten  feet  deep; 
the  whole,  illuminated  by  magnesium  light,  is  imposing, 
massive,  grand  and  coldly  beautiful.  On  the  side  near  the 
greatest  depths  of  "Atrseus"  is  the  white  "Phantom  Ship, 
Millie,"  with  sails  spread  and  rudder  set  for  the  unknown 
realms  of  darkness. 

Near  the  entrance  to  the  hall,  in  a  narrow  crevice,  is 
*^  Rothrock's  Straits,"  through  which  we  pass  by  a  low,  tor- 
tuous course  to  "  Monument  Mountain,"  in  the  new  cave» 
The  explanation  of  these  great  domes  and  halls  is  that 
smaller  caves  or  crevices,  as  "Rofchrock  Straits,"  crossed 
under  the  main  old  river,  undermining  its  bed,  widening  its 
sides  and  receiving  and  hiding  in  the  lower  channel  the 
fallen  rocks  and  debris  from  above. 

Soon,  by  "Pharaoh's  Stairs,"  we  pass  over  "Pyramid 
Hill,"  then  descend  to  the  dark  "Valley  of  the  Shades," 
and  quickly  ascend  the  "  Hill  of  Humility,"  where  walking 
on  the  knees  again  becomes  necessary.  The  succeeding 
incline  leads  to  "Conrad's  Hall,"  200  feet  long,  25  wide 
and  20  feet  high,  where  the  ceiling  is  exceptionally  dark, 
and  seems,  from  its  peculiar  color,  to  be  lifted  up  and  exag- 
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gerated  in  hight.  After  a  short  ascent  a  mighty  crevice  is 
seen^  ragged  with  angular  sides  and  walls;  the  entrance  is 
by  **Jolter's  Hole,"  where  a  plethoric  attorney  was  once 
arrested  and  held  in  durance  vile  until  discharged.  At  the 
bottom  is  a  prism-shaped,  columnar  mass  of  stone,  twelve 
by  five  feet,  leaning  against  the  wall,  called  the  "  Leaning 
Tower."  Crossing  over  another  good  hill,  we  pass  into  the 
"Abyss"  by  a  decent  of  sixty  feet;  the  north  wall  is  slightly 
overhanging  and,  although  now  dry,  was  once  wet  with 
flowing  water,  which,  by  evaporation,  has  whitened  "  The 
Cliff"  with  stalactite  incrustations  and  fringed  projecting 
ledges  with  clusters  of  delicate,  white  pendants;  this  marble 
cascade  is  called  the  "Falls  of  Minnehaha."  Below  the 
abyss,  a  crevice  called  "  Talbot's  Pit,"  proves  the  existence 
of  a  lower  unexplored  cave,  for  stones  cast  down  may  be 
heard  to  leap  and  roll  full  fifty  feet  in  the  black  depths. 
"Uncle  Sam's  Stairway"  is  an  Alpine  ascent  of  about  fifty 
feet,  from  which  the  path  leads  under  the  "Dead-fall,'^ 
where  a  huge  slab,  held  by  a  point,  is  suspended  over  the 
way,  and  seems  to  threaten  those  who  dare  to  enter  the 
"Cyclopean  Chasm."  In  the  sides  of  the  chasm  is  the 
quarry  fossil  bed  of  St.  Louis  limestone  four  feet  thick, 
with  crinoid  and  pentremite  stems  and  plates  in  abundance, 
and  also  Zaphrentis  spinuloaay  beautifully  weathered.  "  Fos- 
sil Avenue,"  six  hundred  feet  long,  roomy,  but  mountainous, 
has  several  beds  of  fossils,  indicating  the  line  separating  the 
St.  Louis  and  Chester  groups.  The  top  of  the  highest  rock 
in  this  "avenue"  is  ten  feet  below  the  house;  the  tempera- 
ture ee""  F. 

The  farther  end,  estimated  as  over  two  miles  from  the 
outer  door,  is  the  crowning  glory  of  the  old  and  new  caves; 
passing  the  "  Archimidean  Screw  Hole,"  a  narrow,  difficult, 
bewildering,  twisted  way,  a  sharp,  rough  descent  leads  to 
the  "  Senate  Chamber,"  a  vast  elliptical  amphitheatre,  esti- 
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mated  at  six  hundred  feet  long  and  one  hundred  and  fifty 
feet  wide.  The  sides  are  built  up  with  massive  ledges  of 
limestone^  thinning  and  converging  upward  into  a  monster 
dome^  with  a  flat  elliptical  crown,  fifty  by  twenty  feet  in 
diameter.  The  centre  of  this  vast  room  is  piled  up  with  a 
great  mass  of  rocky  debris  fallen  from  the  immense  cavity 
above.  Ascending  to  the  top  of  this  hill  it  is  found  to  be 
composed  of  one  immense  stalagmite  or  incrustation  of 
white,  lustrous  spar,  from  one  to  six  feet  thick,  and  is  called 
"Stalasso  Mountain.^'  From  the  breast  of  this  mountain 
hundreds  of  lesser  stalagmites  have  grown  up,  varying  from 
a  few  inches  in  diameter  and  hight  to  three  feet  high  and  a 
foot  in  diameter;  one  of  the  latter  is  named  "Ben  Butler," 
and  another  "Stalaaso  Monument." 

From  the  top  of  the  "  Mountain "  springs  the  pre-emi- 
nent glory  of  cave  formation,  the  "  Pillar  of  the  Constitu- 
tion," a  monster  fluted  stalactite,  twenty-five  feet  in  diameter 
and  about  thirty-five  feet  high,  pendant  from  near  the  center 
of  the  dome,  composed  of  bundles  of  smaller  stalactites, 
sheaved  together  like  the  Roman  fasces,  with  regularly 
bntressed  pediments;  it  is  extended  downward  until  the 
base  rests  in  "Union"  on  the  crystal  mountain  below,  and 
becomes  "  E  pluribus  ununi,"  or  one  united  whole.  On  one 
side  a  stalactitic  fringe-work  is  thrown  around  as  if  an 
attempt  at  a  composite  capital,  and  close  by  hangs  the  "Bell 
of  Independence,"  which,  with  gentle  stroke,  proclaims  lib- 
erty, as  of  old,  in  clear,  musical  notes.  The  "  Chair  of  State  " 
is  canopied  with  snowy  curtains  in  marble  folds.  The  cor- 
nice behind  the  Pillar  is  garlanded  with  sprigs,  leaves,  twin- 
ing tendrils  and  mosses,  all  wrought  most  exquisitely  by  the 
hand  of  nature,  in  calcite  and  alabaster;  some  parts  are  hoar 
and  russet  with  age,  while  others  are  of  bright,  pearly  crys- 
tal, in  the  lamplight  flecked  with  the  iridescent  nacre  of  a 
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sea  shell.  Drops  of  water  from  the  roof  preserve  the  perea- 
nial  freshness  and  lustre  to  this  cluster  of  jewels. 

A  little  basin,  cut  in  the  top  of  a  stalagmite,  receives  the 
drops  which  are  unceasingly  emitted  from  a  stalactitic  tube, 
pendant  from  the  ceilings  and  furnishes  cool  water  to  the 
thirsty  visitor,  so  thoroughly  charged  with  carbonate  of  lime 
that  it  soon  forms  a  filmy  coating  over  a  glass  or  other  arti- 
cle left  on  the  surface.  An  estimate,  based  on  quasi  obser- 
vations, places  the  rate  of  this  stalagmitic  growth  at  one 
inch  in  one  hundred  to  one  hundred  and  fifty  years.  Still 
beyond,  over  two  miles  from  the  entrance,  "  Pluto,^'  in  a 
dark,  gloomy  ravine,  holds  court  at  the  finale  of  this  shadowy 
subterranean  world. 

To  explore  the  third*  or  southern  route,  the  entrance  is  as 
before.  In  the  year  1850  a  small  circular  hole  was  noticed 
at  the  north  end  of  '^  Bandit's  Hall ;  on  being  opened,  to 
admit  a  passage  by  crawling,  the  *'New  Cave"  was  dis- 
covered. 

The  entrance  called  "Fat  Man's  Misery"  is  a  steeply 
inclined,  narrow,  slickened  slide,  best  accomplished  feet 
foremost,  with  closed  eyes,  let  all  holts  go,  and  a  most 
unclassic  translation  is  experienced  of  ^^faoilis  est  descensus 
Averni."  The  descent  seems  long,  but  is  only  about  eight 
feet  to  the  second  story  of  the  cavern.  A  wooden  door  is 
placed  here  to  prevent  a  draught  of  air  at  the  semi-annual 
expirations  or  inhalations  (breathing)  of  the  cave  at  the 
change  of  external  temperature  which  follows  the  vernal 
and  autumnal  equinoxes. 

"Bats'  Lodge"  is  a  spacious  room  in  which  the  bats 
delight  to  assemble  for  sleep  as  well  as  council ;  the  ceiling 
was  largely  covered  with  clusters  of  the  animals,  closely 

*To  make  the  narraUve  conform  to  an  easy  comprehension  of  the  map, 
the  deecription  of  the  third  route  precedes  that  of  the  second. 
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crowded  together;  the  room  was  filled  with  their  slight 
whining,  whispering  voices  and  the  odor  of  their  bodies. 
Beyond  this  the  roof  so  closely  approaches  the  floor  that 
"Counterfeiters'  Trench"  was  dug  through  the  earthy 
deposit  which  had  silted  up  the  way ;  advancing  by  wide^ 
roomy  passages,  with  nearly  level  floors  and  the  ceilings 
neatly  whitened  with  shining  crystals  of  lime  and  soda,  the 
steep  ascent  of  "  Rugged  Mountain  "  is  found  filling  a  fine, 
dome-shaped  cavity  called  the  "Rotunda,"  built  up  with 
circular  layers  of  living  stone  in  massive  strata.  At  the 
top  of  this  mountain  were  seen  banks  of  white,  needle- 
shaped  or  hairy  crystals  of  epsom  salts;  handfuls  were 
gathered  two  inches  long,  and  if  not  removed  for  twelve 
months  they  continue  to  exude  from  the  porous  matrix  until 
they  attain  a  length  of  three  to  five  inches;  the  pure,  nitrous 
air  at  this  point  is  said  to  give  instant  relief  to  gasping  suf- 
ferers from  asthma. 

The  "Rotunda"  and  "Coons'  Council  Chamber"  are  in 
keeping  with  the  grand  character  of  the  cave.  "Delta 
Island"  is  a  pillar  fifty  feet  long,  twenty  feet  wide  at  one 
end  and  tapering  to  a  point,  in  the  bed  of  the  ancient  sub- 
terranean river;  here  the  routes  again  divide.  Proceeding 
on  the  southern  route,  you  turn  first  to  the  right  and  then 
to  the  left,  and  enter  the  broad  way  which  leads  around  the 
^^ Australian  Continent."  "Creeping  Avenue"  has  a  wide, 
smooth,  clean  floor  for  sixty  or  seventy  yards,  but  the  roof 
is  scarcely  two  and  a  half  feet  high,  and  hands  and  knees 
are  useful  or  necessary.  The  visitor  is  at  once  rewarded  by 
enjoying  one  of  the  most  brilliant  and  interesting  of  cave 
scenes.  The  "  Pillared  Pallace  "  is  entered  by  a  broad  door- 
way, flanked  by  stalacto-stalagmites,  while  within,  ceiling, 
cornices  and  shelves  are  fringed  with  stalagmites  and  frosted 
with  a  never  ending  medley  of  strange,  crooked,  writhing, 
twisting,  unsymmetrical  sprigs  of  white  limestone,  pushed 
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out  of  the  solid  rock,  and  still  growing  by  propulsion  from 
the  bottom ;  one  cluster  is  a  realization  in  stone  of  the  hor- 
rible, snaky  tresses  of  Medusa.  Stalactites,  large  and  small, 
are  suspended  centrally  along  the  whole  length  of  the  room, 
and  the  plain-like  floor  is  occasionally  relieved  with  round, 
conical  stalagmites,  resembling  cypress  knees  of  southern 
swamps;  the  weird  and  interesting  scenery  is  continued 
through  the  "Palace  of  the  Genii,"  the  roof  of  which  is 
spangled  with  glittering  crystals  and  a  pendant  stalactite 
resembling  a  "hornet's  nest''  may  be  so  illuminated  as  to 
disclose  the  translucent  material.  "Caliope  Bower"  is 
broad,  and  the  ubiquitous  resonance  with  which  every 
movement  fills  the  cave  seems  to  authorize  the  common 
belief  of  a  hollow  floor;  the  noise  is  due  to  repeating  echoes 
developed  and  magnified  by  the  great  width  of  the  adjoin- 
ing room. 

The  chambers  just  mentioned,  which  by  far  exceed  in 
beauty  anything  and  everything  that  I  have  seen  in  explor- 
ing more  than  fifteen  miles  of  the  best  reputed  cave  forma- 
tions in  Kentucky  and  Iowa,  nature  guards  well  by  the 
difficult  access  of  "Creeping  Avenue,"  and  just  beyond  by 
another  creep,  between  a  smooth  floor  and  level  roof,  of 
seventy  or  eighty  yards.  This  creep  is  somewhat  tiresome, 
and  readily  suggests  its  name,  "  Purgatory."  The  "  Mound  " 
is  next,  with  a  block  of  stone  on  top,  both  typical  rather  of 
our  pre-historic  races  and  their  ever-blazing  altars  than  the 
"Hippopotamus,"  as  it  is  named;  an  oblong  piece  of  stone 
prone  upon  the  floor,  to  an  eye  searching  in  the  dim  light 
for  monsters,  is  an  "  Alligator." 

To  the  left  you  approach  the  "Audience  Chamber,"  and 
ascending  a  steep  rocky  incline  "The  Throne"  is  seen, 
unique,  beautiful  and  petite,  as  if  for  the  queen  of  fairy 
land;  heavy  fringed  draperies  of  stone  hang  in  graceful- 
folds  about  the  seat,  supported  on  either  side  by  an  undu- 
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lating  cornice.  Royalty  offers  at  its  banquets  here  only 
sparkling,  pure  water  in  a  drop-fed  basin.  Beyond  is  a 
long  stretch  of  partly  explored  avenues^  branches^  etc.,  with 
many  ramifications^  but  being  damp  and  in  many  places 
muddy^  it  is  not  often  visited. 

Returning  on  the  west  side  of  the  "Continent/'  the 
"Alligator''  sleeps  with  open  eyes,  watching  for  the  "Nest 
Egg/'  an  extraordinary  concretion  nearly  three  feet  long, 
lying  loose  in  its  bed.  Here,  as  elsewhere  in  much  of  the 
cave,  the  sides  are  belted  with  massive  strata  of  limestone 
and  alternating  beds  of  shale,  in  which  are  bands  and  balls 
of  black  flint  in  clusters.  The  flints  show  the  shar]),  clean 
cleavage  at  right  angles  to  the  line  of  deposition,  so  useful 
to  the  Indian  race  in  the  manufacture  of  flint  knives,  awls, 
gouges,  arrow-points,  spears,  hoes,  spades,  etc. 

The  "  Hall  of  Representatives,"  about  one  hundred  and 
eighty-five  feet  below  the  hotel,  is  a  grand  rotunda,  well 
arched  up,  surmounted  by  a  striking  dome. 

The  "Wyandotte  Council  Chamber"  is  an  enlargement 
of  "Starry  Hall;"  in  the  dome  of  the  latter  a  number  of 
dark  concretions  are  fixed,  which,  contrasted  with  the  matrix, 
give  a  fine  illusion  of  a  starry  canopy.  A  flat  stone  is  the 
^'Card  Table"  upon  which  visitors  usually  leave  their  cards, 
and  among  the  hundreds  accumulated  since  the  custom  was 
established,  nearly  every  visitor  will  recognise  some  well- 
known  name  or  familiar  friend. 

The  second  route  is  from  the  outer  door  by  "Delta 
Island,"  already  mentioned,  northward.  Passing  the 
^*  Island "  you  traverse  "  Sandy  Plain,"  nine  hundred  feet 
long,  forty  feet  wide  and  ten  feet  high,  over  a  good,  smooth 
floor.  Sand  bars  were  deposited  here  by  the  ancient  cave 
river,  and  are  first  observed  on  the  right,  and  then  on  the 
left.  The  barometer  indicates  this  point  to  be  one  hundred 
find  eighty  feet  below  the  hotel,  and  the  air  has  a  tempera* 
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ture  of  64°  F.;*  toward  the  further  end  the  ceiling  ap- 
proaches to  within  five  feet  of  the  floor,  but  in  it  are  reversed 
pot-holes  and  trenches  in  which  a  tall  man  may  straighten 
up  and  rest. 

From  the  "  Plain,"  passing  on  the  left  the  narrow  entrance 
to  "Rothrock  Straits"  on  the  lowest  of  the  three  floors  of 

the  cave,  you  ascend  the  "Hill  of  Difficulty;"  massive 

* 

cubes  and  blocks  of  stone,  fallen  from  the  hollow  dome,  ob- 
struct the  way ;  the  hill  is  fifty  feet  high,  and  gives  access, 
by  a  difficult  incline,  to  "  Monument  Mountain,"  over  which 
expands  "  Wallace's  Grand  Dome,"  fifty  feet  above  the  top 
of  the  mountain,  and  one  hundred  and  eighty-five  feet  above 
the  foot  of  the  hill ;  the  mountain  path  requires  alpenstock 
and  cane;  the  outlook  from  the  top  is  a  narrow  opening 
between  craggy  masses  of  stone,  fallen  from  above,  which 
seem  loosely  wedged  together  in  a  confused  heap,  startling 
the  timid  with  a  sense  of  danger  so  they  naturally  seek  the 
hand  of  guide  or  protector. 

The  laborious  ascent  is  repaid  by  the  glorious  view  at 
once  realized,  embracing  the  mountain  and  dome,  which, 
together,  form  a  grand  chasm,  named  in  honor  of  the  discov- 
erer and  worthy  citizen,  "  Rothrock  Cathedral,"  two  hun- 
dred feet  in  diameter;  the  mighty  dome  springs  from  the 
very  floor,  like  the  auditorium  of  the  proposed  Mormon  tem- 
ple, and  ascends  with  arched  sides,  heavily  corrugated  with 
massive  bands  of  limestone,  to  a  flat  elliptical  crown,  so  gar- 
nished with  fugitive  lines  of  pearly  crystals  that  it  seems 
frescoed  with  fickle  scrolls  of  silver  mirage.  The  sharp 
conical  sides  of  the  upper  dome  are  of  thin-bedded  lime- 
stone in  regular  well-defined  courses  or  bands,  which  by  per- 
spective exaggerate  the  hight;  those  just  below  the  cap- 
stones are  ornamented  with  heavy  fringes  of  robust  stalac- 
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tites  closely  clustered,  with  an  oater  belt  of  delicate,  slender, 
ice-like  tubes  in  relief,  each  point  bright  with  drops  of 
water,  which,  in  the  brilliant  illumination  usual  at  this  point, 
flash  and  sparkle  like  diamonds. 

The  interior  of  this  grand  dome  is  pretty  well  occupied 
with  ^^ Monument  Mountain;"  from  the  ceiling  drops  of 
water,  charged  with  lime  and  continuously  falling,  on  evap- 
oration deposit  a  pure  white  film  which  forms  a  stalagmitic 
incrustation  all  over  the  top.  The  sharply  conical  pinnacle 
is  crowned  with  a  monumental  obelisk,  five  feet  high  and 
eighteen  inches  in  diameter,  surrounded  by  white  and  dusky 
pillars  known  as  '*  Lot's  Wife  and  Daughters,"  ranging 
from  two  to  six  feet  in  bight,  and  from  one  and  a  half  to  two 
feet  in  diameter. 

The  "  Sulphur  Spring,"  in  a  reniform  basin  at  the  foot  of 
the  mountain,  furnishes  good  cold  water,  and  is  the  usual 
dining  spot. 

At  the  side  of  the  spring  is  a  small  hole  in  the  floor, 
which  would  be  observed  only  on  close  inspection ;  the  guide 
calls  all  to  prepare  for  a  new  mode  of  locomotion,  and*  mak- 
ing profound  obeisance  to  visitors,  with  face  to  the  floor, 
first  feet,  then  legs,  disappear,  and  soon  a  voice  from  the 
lower  regions  invites  all  to  follow.  This  is  the  "Augur 
Hole,"  in  which  an  edition  of  the  Indianapolis  Herald 
tightly  fixed  the  ponderous  body  of  Dr.  Hawn,  and  kept  him 
there,  holding  the  world  in  anxious  suspense  until  the  next 
issue  of  the  paper,  when,  according  to  the  editor,  the  Doctor's 
rotundity  had  collapsed  as  fully  as  did  the  circumstantial 
picture  which  had  been  telegraphed  and  reprinted  in  the 
public  journals  of  America  and  Europe. 

The  "  Augur  Hole  "  is  one  and  a  half  by  two  feet  in  cross 
section,  and  seven  Feet  deep.  "  Liliputian  Hall "  is  one  hun- 
dred yards  in  length,  and  low  enough  for  Gulliver's  spunky 
little  friends.     "Spades'  Grotto"  is  one  hundred  feet  long. 
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fifty  feet  wide  and  twelve  feet  high,  with  flat  roof  seamed 
by  earthquarke  partings^  through  which  lime  water  seeps, 
forming  nests  and  fringes  of  stalactites — some  straight, 
others  strangely  twisted^  strangulated  or  rounded^  all  tipped 
with  bright  drops  of  water,  which  lengthen  the  stalactites 
and  repair  broken  ones.  This  hall  formerly  extended  to  the 
northwest,  but  is  now  banked  up  with  mud  deposited  when 
the  old,  dead,  cave  river  passed  this  w^ay. 

The  "Hall  of  Ruins,"  two  hundred  and  twenty-five  feet 
long,  forty  wide  and  twenty  high,  contains  many  angular 
and  cubical  blocks  of  stone ;  the  temperature  was  71®  F.  for 
some  unknown  reason,  the  warmest  spot  in  the  cave,  and, 
in  fact,  so  exceptional,  as  to  be  contrary  to  every  other  ob- 
servation. 

The  "White  Cloud  Room,"  three  hundrqi  feet  long, 
thirty  wide  and  twenty  high,  is  one  of  the  largest  and  most 
beautiful  areas  in  the  cave.  The  roof  is  symmetrically 
arched  and  fretted  with  incrustations  of  lime,  rounded  by 
depositions  into  billowy  masses  of  fleecy  clouds.  Parts  of 
the  walls  were  coated  with  snow-white  gypsum,  and  several 
exquisite  rosettes  were  observed  still  growing  by  out-thrust 
from  minute  crevices  or  pores  An  the  rock,  as  plastic  ice 
oozes  from  the  ground  on  sharp  frosty  nights.  The  two 
most  prominent  political  newspapers  in  the  State,  supposed 
to  be  typified  in  some  obscure  way  by  angular  blocks  and 
fragments  of  stone  in  a  badly  confused  condition,  if  not 
"pied,"  flank  the  "Bishop's  Rostrum,"  which  is  a  level 
platform,  eight  by  ten  feet  square  and  twenty  feet  above 
the  floor,  ornamented  with  white  incrustations  pendant  from 
the  platform  and  altar.  Bophomoric  declamations  have 
often  vexed  the  echoes  of  the  "  Bishop's"  quiet  little  amphi- 
theatre. 

The  visitor  passes  to  the  right  of  "Calypso  Island," 
returning  on  the  opposite  side.     "Calypso  Avenue,"  three 
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hundred  feet  long,  fifty  wide  and  forty  feet  high,  has  a. 
whitened  ceiling  and  perpendicular  sides,  ornamented  with 
boquets  of  rosettes  and  spherical  bosses.  The  "  Aerolite,'*  a 
triangular  block  of  stone,  lies  near  the  centre  of  the  avenue ; 
in  the  ceiling  the  cavity  is  plainly  visible  from  which  the 
ponderous  mass  fell.  "Cerulean  Vault '*  gives  entrance  to 
*^  Rugged  Pass,"  consisting  of  four  hundred  yards  of  rough 
ascent  and  descent.  "  Milroy's  Temple  "  was  discovered  in 
April,  1878,  by  students  from  Wabash  College.  In  it  are 
found  some  interesting  novelties :  a  "  frozen  cataract,  creamy 
curtains  and  musical  stalactites."  The  "  Chapel "  is  crowned 
with  a  dome  of  rare  perfection  and  beauty,  fretted  with 
heavy  circular  cornices;  the  "altar"  is  built  up  by  visitors, 
each  casting  a  stone  of  remembrance. 

"Josephine  Arcade"  is  a  rough  and  toilsome  path,  but  to 
the  left  her  bower,  a  garden  of  rosettes  and  leaf-like  sprigs 
of  gypsum,  rewards  the  visitor  with  a  feast  of  beauty.  The 
*^Lone  Chamber,"  or  "Ball  room,"  is  one  hundred  and  fifty 
feet  long,  forty  wide  and  twenty  high ;  merry  dancers,  with 
gay  music,  have  often  filled  this  room  with  festive  joy. 
The  ceiling  is  of  white,  rounded,  cloud-like  masses,  and 
near  the  end  is  the  "Arm  Chair,"  which,  though  small,  is 
unique;  it  was  supposed  to  be  the  "Chair  of  State,"  now 
vacant,  but  once  occupied  by  the  "Queen  of  the  Fairies" 
at  their  midnight  festivals;  since,  it  has  seated  many  a 
queen  fairer  to  western  hearts  than  brightest  dreams  of 
elfin  lore.  At  the  "Dry  Branch"  were  seen  fragments  of 
sandrock,  indicating  beds  of  the  overlying  Chester  group. 

The  "Islands  of  Confusion"  are  large  and  small  pillars 
in  the  bed  of  the  dead  river;  on  each  side  are  large,  roomy 
balls,  ten  to  thirty  feet  high,  with  whitened  walls  and  ceil- 
ings ;  horizontal  recesses  along  the  floor  and  sides  are  filled 
with  gypsum  in  powder  and  hairy  crystals.     Still  beyond 
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are  long  stretches  of  cave^  not  fully  examined^  leading  to 
'' Crayfish  Spring/'  and  by  "Wabash  Avenue '^  to  "Butler 
Point/'  one  and  a  half  miles  farther.  In  this  distant  part 
evidences  of  former  occupation  are  most  common ;  Indian 
footprints  were  preserved  by  stone  walls  as  late  as  1855; 
still  yet  may  be  seen,  burden  poles  and  charred  fragments  of 
hickory  bark;  these  pieces  of  wood  were  not  rotten,  for 
timber  never  decays  in  this  dry,  antiseptic  air,  but  was  sim- 
ply worn  to  attenuation  by  the  silent  breath  of  the  cave 
during  ages  of  time.  Beyond  "Crayfish  Spring"  and 
"Butler  Point"  the  large,  dry  halls  give  place  to  low, 
muddy  passages. 

Circumnavigating  the  "  Islands,"  the  lefl  hand  strait  has 
white  walls,  and  from  the  ceiling  hangs  curious,  pendant 
forms;  one  resembles  a  plow-share;  another  thin  plate, 
hanging  obliquely  from  above,  is  named  the  "Silver  Bell," 
which  at  gentlest  touch  gives  out  soft,  musical  noies,  quiver- 
ing like  the  vesper  anthems  of  happy  spirits  in  the  still, 
pure  air.  The  roof  is  low,  but  being  slightly  inclined  allows 
the  visitor  to  walk  erect.  The  white,  smooth-walled  entrance 
is  used  as  the  "  Cave  Register,"  and  here  are  found  many 
familiar  as  well  as  strange  names. 

The  passage  leading  southwest  from  the  "Arm  Chair" 
gives  entrance  to  "  Ewing  Hall "  and  "  Frost  King's  Pal- 
ace," a  grand  assembly  room,  six  hundred  feet  long,  ten  to 
forty  wide  and  twenty  feet  high;  the  roof  and  sides  are 
covered  with  white  incrustations  spangled  with  sparkling 
facets.  From  the  center  a  "  Carpet  Bag"  of  unique  pattern 
is  suspended ;  the  whole  is  beautiful,  and  readily  suggests  a 
palace  cased  in  crystal  by  the  ice  king's  wondrous  art.  The 
"  Ice  House "  is  a  rough  room  where  water  dripping  from 
the  roof  covers  the  surfaces  of  the  rocks  on  the  floor  with  a 
white,  translucent  film  resembling  ice.  A  sharp  descent 
leads  to  the  "  Snowy  Clifls,"  four  hundred  feet  long,  thirty 
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wide  and  fifteen  high;  the  walls  are  massive  ledges  of  lime- 
rock^  covered  with  gypsum^  resembling  drifted  snow  and 
frost;  in  the  ceiling  you  notice  ^' flint  balls"  or  boulders 
from  one  to  fourteen  inches  in  diameter^  which  are  partly 
exposed,  as  if  ornaments  of  jet  were  set  in  a  living  matrix.. 
•  "Morton's  Marble  HalF*  is  a  continuation  of  the  last, 
and  is  six  hundred  feet  long,  twenty-five  to  forty  wide,  and 
fifteen  to  twenty  high ;  the  sides  and  roof  are  completely 
dressed  in  snowy  whiteness,  equalling  the  brightest  marble 
halls  of  dreamland,  song  or  story.  United,  these  two  balls 
make  a  grand  thoroughfare  over  one  thousand  feet  long, 
and  more  like  a  railway  tunnel  than  an  ordinary  cavern. 
Allowing  eighteen  inches  square  for  the  standing-room  of 
each,  20,000  men  might  be  massed  in  these  halls.  All 
minor  details  are  lost  sight  of  in  the  wonder  and  interest 
aroused  by  a  comprehension  of  the  grand  extent  and  massive 
stability  of  this  hall,  the  largest  recorded  cave  room  in  the 
world.  Just  beyond  is  "Beauty's  Bower,"  a  prolongation 
of  the  grand  avenue.  But  what  a  change !  Near  the  floor 
rocky  shelves  project;  the  "Queen's  Garden,"  the  lower 
sides  of  which  are  covered  with  boquets,  clusters  and  beds 
of  rosettes,*  leaves,  lilies  and  sprigs  of  white  or  translucent 
gypsum.  From  the  garden  a  low  way  guards  the  entrance 
to  the  "  Fairy  Palace."  Here  the  fairies  were  communists, 
occupying  together  a  long,  low,  unsightly  room ;  but  smaller 
bevies  had  made  their  homes  along  the  low  sides  or  under 
the  projecting  ledges,  always  covering  the  under  side  of  the 
shelves,  their  elfin  roof  trees,  with  budding  roses  and  lilies 
in  crystal ;  the  full-blown  or  opening  flowers  were  poised  in 
pearl,  with  every  weird  variation  that  the  wildest  imagina- 
tion could  compass,  yet  perfect  in  their  strange,  grotesque 
attractiveness.     The  exquisite  beauty  of  these  translucent 
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or  opalescent  gems  must  be  seen  to  be  appreciated,  as  no 
description  can  give  an  adequate  conception  of  the  '^  Fairy 
Palace  Home." 

"Queen  Mab/'*  herself,  would  delight  to  hold  court  and 
revel  here. 

The  great  amount  of  gypsum  in  this  part  of  the  cave 
shows  that  it  is  old,  and  long  protected  from  access  of  water 
or  air  laden  with  moisture;  sulphate  of  lime  being  soluble, 
these  tiny  forms  would  be  dissolved  and  removed  were  the 
contrary  the  case.  This  tunnel  suddenly  terminates,  but  the 
excavation  required  the  existence  of  one  large  or  many 
small  streams  of  water.  The  presence  of  sand  and  rounded 
pebbles,  known  as  "  Wyandotte  Potatoes,"  proves  that  the 
aCream  acted  with  violent  current;  that  river  has  long  been 
lifeless  or  found  lower  routes,  while  the  eddies  or  still  cur- 
rent once  existing  at  this  spot  has  silted  up  the  continuation 
to  the  north;  future  exploration  may  find  new  routes  by 
excavating  such  obstructed  avenues. 

Heturning  from  the  "Ice  House"  a  passage  leads  south- 
ward to  "  Queen  Mab's  Retreat,"  which  for  a  time  was  sup- 
posed to  be  the  end  of  this  branch ;  a  narrow  outlet  was  dis- 
covered, which  added  many  miles  to  the  cave,  over  a  long 
lower  story  or  floor;  this  has  been  but  imperfectly  examined, 
and  many  of  the  passage-ways  leading  from  it  have  never 
been  visited.  The  floor  is  covered  with  gypsum,  obstructing 
the  passage,  and  presenting  the  appearance  of  drifted  snow. 

The  "  Round  Room  "  reminds  one  of  a  railway  round- 
house for  locomotives;  going  northwest  from  this  the  "  Dead 
Sea  "  is  a  pool  of  bright,  clear  water,  and  "  Heman's  Bower  " 
is  a  large  room  brightly  decorated  with  gypsum  rosettes  and 
flowers. 
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Here  the  cave  divides.  The  northern  route  has  not  been 
fully  explored.  The  southern  way  leads  by  "Hines  Cliff*' 
and  "Lonigan  Pass,"  to  "Diamond  Labarynth/*  immedi- 
ately under  the  old  cave  heretofore  visited. 

"Rode-rock"  No.  1,  is  a  back  bone  or  prism  shaped  rock 
filling  the  bottom  of  the  narrow  passage;  you  must  mount, 
best  astride,  and  by  alternate  leap  and  spring  the  "rode  rock  '* 
is  ridden.  Next  is  a  wide,  low,  mud-floored  room  named 
"Wild  Cat  Avenue.'*  At  the  northeast  and  southwest  cor- 
ners the  roof  approaches  the  floor,  indicating  a  silted  up 
tunnel  of  great  extent.  Passing  beneath  "  Calypso  Island  *' 
of  the  new  cave,  "Maggie's  Grotto,**  "Lama  Bower,** 
"Marble  Rivulet,**  "Marble  Hall,**  "Miller*8  Reach,** 
" Andrew*s  Retreat,**  "  Rode-rock  No.  2,**  still  longer  than 
No.  1,  a  sharp  turn  at  "Devirs  Elbow**  and  "Wash.  Roth- 
rock*s  Island**  succeed,  and  the  wide  unknown  beyond  for 
limited  time  did  not  admit  the  name  of  exploration.  It  is 
almost  certain  that  further  examination,  assisted  by  excava- 
tion of  the  banked  up  termini  at  a  dozen  points,  will  develop 
routes  and  distances  which  will  show  that  the  present  explo- 
rations are  only  a  beginning.  So  that  future  maps  will 
exhibit  many  avenues  and  rooms  in  addition  to  the  estimated 
extent  of  twenty-three  miles.* 

The  following  analyses  and  observations  are  quoted  from 
the  report  of  Prof.  E.  T.  Cox,  on  pages  162-4  of  this  vol- 
ume; they  solve  many  important  questions  on  the  chemistry 
of  the  subjects  under  discussion. 

Analysis  of  red  plastic  clay,  unctions  to  the  touch,  and 
without  grit,  cuts  very  smooth : 

*  The  accompanying  map  of  Wyandotte  Cave  was  prepared  from  the 
best  attainable  data,  and  has  been  revised  and  corrected  by  the  proprietor 
and  guides.  The  dotted  lines  indicate  the  lower  story  or  floor.  The 
dimensions  are  generally  estimated. 
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Lom  at  red  heat 11.70 

Silicic  acid 48.50 

Ferric  oxide 12.30 

Manganic  oxide 1.05 

Alumina 19.50 

Lime 1.79 

Magnesia.. 0.52 

Carbonic  anhydride 1.97 

Sulphuric  anhydride 1.11 

Phosphoric  acid : 0.44 

Chloride  of  alkalies  and  loss 1.12 

100.00 

"Magnesian  earth"  is  more  properly  a  combination  of 
gypsum  and  ferruginous  clay.     Analysis: 

Por  Cent 

Loss  at  red  heat 24.10 

Silica 31.60 

Ferric  oxide 10.70 

Manganic  oxide trace 

Alumina 3.90 

Lime 8.28 

Magnesia 1.54 

Carbonic  anhydride 8.22 

Sulphuric  anhydride 11.00 

Phosphoric  acid 0.41 

Chloride  of  alkalies  and  loss 0.25 

100.00 

"Nitre  earth."  This  is  a  red  clay  similar  to  that  used  for 
the  manufacture  of  saltpetre  during  the  war  of  1812.  A 
large  amount  of  this  earth  was  lixiviated  during  that 
period,  and  owing  to  the  high  price  of  nitre  the  manufac- 
ture was  conducted  with  profit.     It  contains  in  100  parts : 
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FwOent. 

LosB  at  red  heat ^ 16.60 

Silica...-. 20.60 

Ferric  oxide 6.03 

Manganic  oxide 0.75 

Alumina 20.40 

Lime 8.06 

Magnesia 4.58 

Carbonic  acid 10.88 

Sulphuric  acid 6.55 

Phosphoric  acid 2.43 

Nitric  acid 8.50 

Chloride  of  alkalies  and  loss. 0.82 

100.00 

The  3.5  per  cent,  of  nitric  acid  would  unite  with  3.05  per 
cent,  of  potash  to  form  6.55  per  cent,  of  nitre,  or  100 
pounds  of  the  earth  would  yield  6.55  pounds  of  nitre.  The 
large  amount  of  phosphoric  acid  present  is  probably  due  to 
the  clay  containing  some  decomposed  animal  bones. 

"Bat  guano.''  In  portions  of  both  the  old  and  new 
caves  there  are  deposits  of  bat  guano^  but  it  is  possible  that 
the  expense  of  bringing  it  out  through  some  very  narrow 
and  rugged  passages  will  be  too  great  to  render  it  available 
for  fertilizing  purposes.     Composition : 

Per  Cent. 

Loss  at  red  heat 44.10 

Organic  matter .•  4.90 

Ammonia 4.25 

Silica 6.13 

Alumina. 14.30 

Ferric  oxide 1.20 

Lime 795 

Magnesia 1.11 

Sulphuric  acid 5.21 

Carbonic  acid 8.77 

Phosphoric  acid 1.21 

Chloride  of  alkalies  and  loss 5.87 

100.00 
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"Analysis  of  water  from  the  "  Sulphur  spring^'  in  Wyan- 
dotte Cave.  An  imperial  gallon  contains  55.3  grains  of 
solid  matter^  composed  of: 

Per  Cent 

Insolable  silicates 0.200 

Ferrous  oxide ^ 0.144 

Calcium  oxide 4.170 

Magnesium  oxide 9.830 

Sulphuric  anhydride 25.180 

Carbonic  anhydride 8.160 

Sodium  oxide.... 1.127 

Potassium  oxide 5.560 

Chlorine 0.350 

Loss  and  undetermined 5.679 

Total  solid  matter^ 55.300 

This  is  a  sulphate  of  magnesia  water^  and  might  be  more 
properly  called  an  epsom  spring.    . 

The  above  substances  are  probably  combined  to  form  the 
following  salts : 

Percent. 

Carbon  dioxide,  free 5.6946 

Silicic  acid 0.2000 

Ferrous  carbonate 0.2319 

Calcium  carbonate 3.8899 

Calcium  sulphate 6.4537 

Magnesium  sulphate  (epsom  salts)... 29.4929 

Potassium  sulphate 1.0366 

Sodium  sulphate  (glauber  salts) 2.2088 

Sodium  chloride  (common  salt) 0.5757 

Loss  and  undetermined.^ 5.5149 

Total  solid  matter 55.3000 

Medical  properties^  diuretic  and  tonic. 

Of  seeing  animals^  the  raccoon,  fox  and  opossum  are 
known  to  visit  and  roam  through  the  cave  in  winter. 
Bears  formerly  retired  to  the  cave,  and  their  wallows  and 
beds  are  still  pointed  out.  Bats  are  always  present,  but 
more  numerous  in  winter  than  in  summer.     Cave  rats  are 
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abundant;  they  are  of  a  light  gray  color,  with  long,  slim^ 
weasel-like  bodies;  the  sensitive  whiskers  or  feelers  about 
the  mouth  are  nearly  twice  as  long,  the  ears  longer  and 
larger,  and  the  eyes  much  larger  than  in  the  common  rat. 
The  flesh  of  dead  animals  dries  up  and  does  not  decay  int 
the  cave.  The  body  of  an  opossum,  found  twenty-fivMi 
years  ago  in  "Counterfeiter's  Trench,"  still  testifies  to  the 
antiseptic  character  of  the  dry  cave  air. 

The  following  observations  on  the  fauna  of  Wyandotte 
Cave  and  its  companion,  the  Little  Wyandotte,  were  pre- 
pared by  Prof.  E.  D.  Cope,  for  the  Rep.  Ind.  Geo.  Survey, 
1872,  and  have  been  carefully  revised  and  corrected  by  the 
author  of  this  Report : 


OBSERVATIONS  ON  WYANDOTTE  CAVE  AND  ITS  FAUNA. 


BT  PROF.   ■.  D.  COPK. 


The  Wvandotte  Cave  traverses  the  St.  Louis  limestone  of 
the  carboniferous  formation  in  Crawford  county,  in  south- 
western Indiana.  I  do  not  know  whether  its  length  has 
ever  been  determined,  but  the  proprietors  say  that  they 
have  explored  its  galleries  for  twenty-three  miles,  and  it  is 
probable  that  its  extent  is  equal  to  that  of  the  Mammoth 
Cave  in  Kentucky.  Numerous  galleries  which  diverge 
from  its  known  courses  in  all  directions  have  been  left  un- 
explored. 

The  Wyandotte  Cave  is  as  well  worthy  of  popular  favor 
as  the  Mammoth.  It  lacks  the  large  bodies  of  water  which 
diversify  the  scene  in  the  latter,  but  is  fully  equal  to  it  in 
the  beauty  of  its  stalactites  and  other  ornaments  of  calcite 
and  gypsum,  ^he  stalactites  and  stalagmites  are  more 
numerous  than  in  the  Mammoth,  and  the  former  frequently 
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have  a  worm  or  maocaroni-like  form,  whioh  is  very  peculiar. 
They  twist  and  wind  in  masses  like  the  locks  of  Medusa, 
and  often  extend  in  slender  runners  to  a  remarkable  length. 
The  gypsum  rosettes  occur  in  the  remote  regions  of  the 
cave,  and  are  very  beautiful.  There  are  also  masses  of 
amcotphous  gypsum  of  much  purity.  The  floor  in  many 
places  is  covered  with  curved  branches,  and  what  is  more 
beautiful,  of  perfectly  transparent  acicular  crystals,  some- 
times mingled  with  imperfect  twin-crystals.  The  loose 
crystals  in  one  place  are  in  such  quantity  as  to  give  the 
name  of  ''Snow  Banks ^^  to  it.  In  other  places  it  takes  the 
form  of  japanning  on  the  roof  and  wall  rock. 

In  one  respect  the  cave  is  superior  to  the  Mammoth — in 
its  vast  rooms,  with  step-like  domes,  and  often  huge  stalag- 
mites on  central  hills.  In  these  localities  the  rock  has  been 
originally  more  fractured  or  fragile  than  elsewhere,  and  has 
given  away  at  times  of  disturbance,  piling  masses  on  the 
floor.  The  destruction  having  reached  the  thin-bedded 
strata  above,  the  breaking  down  has  proceeded  with  greater 
rapidity,  each  bed  breaking  away  over  a  narrower  area  than 
that  below  it.  When  heavily-bedded  rock  has  been  again 
reached,  the  breakage  has  ceased,  and  the  stratum  remains 
as  a  heavy  coping  stone  to  the  hollow  dome.  Of  course  the 
process  piles  a  hill  beneath,  and  the  access  of  water  being  ren- 
dered more  easy  by  the  approach  to  the  surface,  great  stal- 
actites and  stalagmites  are  the  result.  In  one  place  this 
product  forms  a  mass  extending  from  floor  to  ceiling,  a  dis- 
tance of  thirty  or  forty  feet,  with  a  diameter  of  twenty-five 
feet,  and  a  beautifully  fluted  circumference.  The  walls  of 
the  room  are  encrusted  with  cataract-like  masses,  and  stal- 
agmites are  numerous.  The  largest  room  is  stated  to  be  245 
feet  high  and  350  feet  long,  and  to  contain  a  hill  of  175  feet 
in  hight.     On  the  summit  are  three  large  stalagmites,  one 
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of  them  pure  white.  When  this  scene  is  lit  up,  it  is  pecu- 
liarly grand  to  the  view  of  the  observer  at  the  foot  of  the 
long  hill,  while  it  is  not  less  beautiful  to  those  on  the  sum- 
mit. There  is  no  room  in  the  Mammoth  Cave  equal  'to 
these  two. 

An  examination  into  the  life  of  the  cave  shows  it  to  have 
much  resemblance  to  that  of  the  Mammoth.  The  following 
is  a  list  of  sixteen  species  of  animals  which  I  obtained,  and 
by  its  side  is  placed  a  corresponding  list  of  the  species 
obtained  by  Mr.  Cooke  and  others  at  the  Mammoth  Cave. 
These  number  seventeen  species.  As  the  Mammoth  has 
been  more  frequently  explored,  while  two  days  only  were 
devoted  to  the  Wyandotte,  the  large  number  of  species 
obtained  in  the  latter  suggests  that  it  is  the  richer  in  life. 
This,  I  suspect,  will  prove  to  be  the  case,  as  it  is  situated  in 
a  fertile  region.  Some  of  the  animals  were  also  procured 
from  caves  immediately  adjoining,  which  are  no  doubt  con- 
nected with  the  principal  one. 

Of  the  out-door  fauna  which  find  shelter  in  the  cave,  bats 
are  of  course  most  numerous.  They  are  probably  followed 
into  their  retreat  by  owls.  The  floors  of  some  of  the  cham- 
bers were  covered  to  a  considerable  depth  by  the  castings  of 
these  birds,  which  consisted  of  bats'  fur  and  bones.  It 
would  be  worth  while  to  determine  whether  any  of  the  owls 
winter  there. 

I  believe  that  wild  animals  betake  themselves  to  caves  to 
die,  and  that  this  habit  accounts  in  large  part  for  the  great 
collections  of  skeletons  found  in  the  cave  deposits  of  the 
world.  After  much  experience  in  wood  craft,  I  may  say 
that  I  never  found  the  bones  of  a  wild  animal  which  had 
not  died  by  the  hand  of  man,  lying  exposed  in  the  forest. 
I  once  thought  I  had  found  the  place  where  a  turkey  vulture 
(Cathartea  aura)  had  closed  its  career,  on  the  edge  of  a 
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wood^  and  it  seemed  that  no  accident  could  have  killed  it, 
the  bones  ivere  so  entire  as  I  gathered  them  up  one  by  one. 
At  last  I  raised  the  slender  radius;  it  ivas  broken,  and  the 
only  injured  bone.  I  tilted  each  half  of  the  shaft,  and  from 
one  rolled  a  single  shot !  The  hand  of  man  had  been  there. 
One  occasionally  finds  a  mole  (Scalopa  or  Condylura)  over- 
come by  the  sun  on  some  naked  spot,  on  his  midday  explor- 
ation, but  if  we  seek  for  animals  generally,  we  must  go  to 
the  caves.  In  Virginia  I  found  remains  of  very  many 
species  in  a  recent  state ;  in  a  cave  adjoining  the  Wyandotte 
I  found  the  skeleton  of  a  gray  fox  (VvJpes  Virginianvs,) 
In  a  cavern  in  Lancaster  county,  Pennsylvania,  in  an  agri- 
cultural region,  I  noticed  bones  of  five  or  six  box  turtles 
{(Xstudines,)  as  many  rabbits,  and  a  few  other  wild  species, 
with  dog,  horse,  cattle,  sheep,  etc.,  some  of  which  had 
fallen  in. 

LIST  OF  LIVING  SPEaES  IN  THE  TWO  CAVES. 

WYANDOTTE.  MAMMOTH. 

VerUbraia. 

Ambljopeis  spelseas,  DeKaj.  AmbljopBis  spclseas,  I>eKaT. 

Typhlicfatbjs  eubterraneue,  Glrard. 

Arachnida, 

Erebomaster  flavesoenB,  Cope.*  Acanthocbeir  aramanta,  Telk. 

Phrizis  longipes,  Cope.t 
Antbrobia.  Anthrobia  monmoutbia,  Telk. 

OrutUieea. 

Orconectes  pellucidnn,  Tellk.  OrconecteB  pellii -iidnii, Tellk. 

Cncidotea  microcephala,  Cope4        Cecidotea  stygia,  Pack. 
Caulozenaa  stygiup,  Cope.|  StygobromuB  vitreusi  Cope  j 


*Anii.  Report  Geol.  Surrey  Indiana,  1872,  p.  176. 
fL.  c,  p.  180. 
tL.  c.fP.  174. 
I L.  c,  p  176. 
{L.  c,  p.  181. 
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Indtda, 

Anophthalmus  tenuis,  Hom.^^  AnophthalmusMenetrieBii,  Motfich. 

Anophthalmus  eremita,  Horn.tt  Anophthalmus  Tellkampfii,  £rich8. 

Quedius  spelaeus,  Horn.  Adelops  hirtus,  Tellk. 

Lesteva  sp.  nov.  Horn. 

Raphidophora.  Raphidophora  Bubterranea,  Scudd. 

Phora.  Phora. 

Anthomjia.  Anthomyia. 

Machilis.  Machilis. 

Campodea  sp.  Campodea  Cookei|  Pack. 

Tipulid. 

Spiroetrephon  cavernarum,  Cope.      Scoterpes  Copei  (Pack.)  Cope. 

The  blind  fish  of  the  Wyandotte  Cave  is  the  same  as  that 
of  the  Mammoth^  the  Amblyopsis  spelaeusy  DeKay.  It  must 
have  considerable  subterranean  distribution^  as  it  has  un- 
doubtedly been  drawn  up  from  four  wells  in  the  neighbor- 
hood of  the  cave.  Indeed,  it  was  from  one  of  these,  which 
derives  its  water  from  the  cave,  that  we  procured  our  speci- 
mens, and  I  am  much  indebted  to  my  friend  N.  Bart. 
Walker,  of  Boston,  for  his  aid  in  enabling  me  to  obtain 
them.  We  descended  a  well  to  the  water,  some  twenty  feet 
below  the  surface,  and  found  it  to  communicate  by  a  side 
opening  with  a  long  low  channel,  through  which  flowed  a 
lively  stream  of  very  cool  water.  Wading  up  the  current 
in  a  stooping  posture,  we  soon  reached  a  shallow  expansion 
or  pool.  Here  a  blind  crawfish  was  detected  crawling  round 
the  margin,  and  was  promptly  consigned  to  the  alcohol  bot- 
tle. A  little  further  beyond,  deeper  water  was  reached,  and 
an  erect  position  became  possible.  We  drew  the  seine  in  a 
narrow  channel,  and  after  an  exploration  under  the  border- 
ing rocks  secured  two  fishes.  A  second  haul  secured  another. 
Another  was  seen,  but  we  failed  to  catch  it,  and  on  emerging 


**  L.  c,  p.  177. 
tt  L*  c,  p.  178. 


494  GEOLOGICAL   BEPOKT. 

from  the  cave  I  had  a  fifth  securely  in  my  hand^  as  I  thought, 
but  found  my  fingers  too  numb  to  prevent  its  freeing  itself 
by  its  active  struggles. 

If  these  Amblyopses  be  not  alarmed,  they  come  to  the 
surface  to  feed,  and  swim  in  full  sight  like  white  aquatic 
ghosts.  They  are  then  easily  taken  by  the  hand  or  net,  if 
perfect  silence  is  preserved,  for  they  are  unconscious  of  the 
presence  of  an  enemy  except  through  the  medium  of  hear- 
ing. This  sense  is,  however,  evidently  very  acute,  for  at  any 
noise  they  turn  suddenly  downward  and  hide  beneath  stones, 
etc.,  on  the  bottom.  They  must  take  much  of  their  food 
near  the  surface,  as  the  life  of  the  depths  is  apparently  very 
sparse.  This  habit  is  rendered  easy  by  the  structure  of  the 
fish,  for  the  mouth  is  directed  partly  upwards,  and  the  head 
is  very  flat  above,  thus  allowing  the  mouth  to  be  at  the  sur- 
face. It  thus  takes  food  with  less  difficulty  than  other 
surface  feeders,  as  the  perch,  etc.,  where  the  mouth  is  termi- 
nal or  even  inferior;  for  these  require  a  definite  effort  to 
elevate  the  mouth  to  the  object  floating  on  the  surface.  This 
could  rarely  be  done  with  accuracy  by  a  fish  with  defective 
or  atrophied  visual  organs.  It  is  therefore  probable  that 
fishes  of  the  type  of  the  Oyprinodontidce,  the  nearest  allies 
of  the  Hypsceidce  and  such  Hypsceidce  as  the  eyed  Choloffos- 
ier,  would  possess  in  the  position  of  the  mouth  a  slight 
advantage  in  the  struggle  for  existence. 

The  blind  crawfish  above  mentioned  is  specifically  the 
same  as  that  of  the  Mammoth  Cave,  though  presenting  slight 
differences  from  it.  Its  spines  are  everywhere  less  devel- 
oped, and  the  abdominal  margins  and  cheles  have  slightly 
different  forms.  I  call  it  OrconecteH  pellucidius,  sepav^ting  it 
generically  from  Cambarua,  or  the  true  crawfishes,  on  account 
of  the  absence  of  visual  organs.  The  genus  OrconecteSy  then, 
is  established  to  include  the  blind  crawfishes  of  the  Mam- 
moth and  Wyandotte  Caves.     Dr.  Hagen,  in  his  monograph 
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of  the  Amerioan  Astacidse,  suspects  that  some  will  be  dis- 
posed to  separate  the  Oambarua  peUuoidus  as  the  type  of 
special  genus^  but  thinks  such  a  course  would  be  the  result 
of  erroneous  reasoning.  Dr.  Hagen's  view  may  be  the 
result  of  the  objection  which  formerly  prevailed  against  dis- 
tinguishing either  species  or  genera  whose  characters  might 
be  suspected  of  having  been  derived  from  others  by  modifi- 
cation,  or  assumed  in  descent. 

The  prevailing  views  in  favor  of  evolution  will  remove 
this  objection ;  and  for  myself  I  have  attempted  to  show* 
that  it  is  precisely  the  structural  characters  which  are  most 
obviously,  and  therefore  most  lately,  assumed  on  which  we 
have  been  in  the  habit  of  depending  for  discrimination  of 
genera.  The  present  is  a  case  in  point.  So  far  also  as  the 
practice  of  naturalists  goes  this  course  is  admissible,  for  the 
presence  or  absence  as  well  as  the  arrangement  of  the  eyes 
have  long  been  regarded  as  generic  indications  among  the 
Myriopoda  and  Arachnida.  Without  such  recognition  of  a 
truly  structural  modification  our  system  becomes  unintelli- 
gible. 

Dr.  Packard  described  in  his  article  already  quoted  an 
interesting  genus  of  Isopoda  allied  to  the  marine  form 
Idotcea,  which  Mr.  Cooke  discovered  in  a  pool  in  the  Mam- 
moth Cave.     He  called  it  Coeci- 

Fig.  109. 

dotea.  I  obtained  a  second  spe- 
cies in  a  cave  adjoining  the 
Wyandotte,  which  differs  in 
several  important  respects.    The  ,  j^^  -^t.^*^  cope,  augnined 

head  is  smaller  and  more  acu- 
minate, and  the  bases  of  the  antennse  are  more  closely 
placed  than  in  C,  aiygia  Pack.     I  call  it  Ccecidotea  micrO" 
cephala.     Both  species  are  blind.     The  new  species  is  pure 
white.     It  was  quite  active,  and  the  females  carried  a  pair 

'Origin  of  Genera,  p.  41. 
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of  egg  pouches  full  of  eggs.  The  situation  in  which  we 
found  it  was  pecular.  It  was  only  seen  in  and  near  an 
empty  log  trough  used  to  collect  water  from  a  spring  drip- 
ping from  the  roof  of  one  of  the  chambers. 

The  Lernsean  GauloxenuB  styghis  Cope  is  a  remarkable 
Fig.  no.     creature.     It  is  a  parasite  on  the  blind  fish,  pre- 
cisely as  numerous  species  near  of  kin,  attach 
themselves  to  various  species  of  marine  fishes. 
m?<S^oe%hail  The  Wyaudottc  species  is  not  so  very  unlike  some 
maodibie  and  of  thcsc.     It  is  attached  by  a  pair  of  altered 

palpi  of  right 

f  demore  en-  forc-limbs,  which  are  plunged  into  the  skin  of  the 
Jj^^j^PJ^Pj;  host  and  held  securely  in  that  position  by  the 
anTiti  ori^*Q  barbed  or  recurved  claws.  The  position  selected 
WM  no  seen.  ^^  ^j^^  blind  fish  Lemcean  was  the  inner  edge  of 

the  upper  lip,  where  she  hung  in  a  position  provocative  of 
attempts  at  mastication  on  the  part  of  the  fish,  and  remind- 
ing one  of  the  picture  of  the  man  on  the  ass'  back,  holding 
a  fork  of  fodder  before  the  animal's  nose,  in  illustration  of 
the  motto  that  '^  persuasion  is  better  than  force."  The  little 
creature  had  an  egg  pouch  suspended  on  each  side,  and  was 
no  doubt  often  brought  in  contact  with  the  air  by  her  host. 
This  position  would  not  appear  to  be  a  favorable  one  for 
long  life,  as  the  body  of  the  Cauloxenus  would  be  at  once 
^'  ^*^-  caught  between  the  teeth  of 

"  L  '^  "^  ^^^  *®^»  should  its  direction 
^        be  reversed  or  thrown  back- 


wards.     The  powerful  jaw- 
arms,    however,   maintained 

Cau^oawMM  <<y^iM  in  position  on  the  Up  of  ,  i.        ^. 

AmUyoptu  apeumu,  enlarged.  like  a  steci  Spring  a  direction 

at  a  strong  angle  with  the  axis  of  the  body,  which  was  thrown 
upward  over  the  upper  lip,  the  apex  of  the  cephalo  thorax 
being  between  the  lips  of  the  fish.  This  position  being 
retained,  it  becomes  a  favorable  one  for  the  sustenance 
of  the  parasite,  which  is  not  a  sucker  or  devourer  of  its 
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host^  but  must  feed  on  the  substrances  which  are  caught  by 
the  blind  fish  and  crushed  between  its  teeth.  The  frag- 
mente  and  juices  expressed  into  the  water  must  suffice  for 
the  small  wants  of  this  crustacean. 

But  if  the  supply  of  food  be  precarious,  how  much  more 
so  must  be  the  opportunities  for  the  increase  of  the  family. 
No  parasitic  male  was  observed  in  the  neighbor-  ^«'  "'• 
hood  of  the  female,  and  it  is  probable  that  as  in 
the  other  Lernceopodidce,  he  is  a  free  swimmer, 
and  extremely  small.  The  difficulty  of  findine  ^  . 
his  mate  on  an  active  host-fish  must  be  aug-  SKJjf*  pr^wl 
mented  by  the  total  darkness  of  his  abode,  and  !^ra  enlarged^ 
many  must  be  isolated  owing  to  the  infrequent  and  irregu- 
lar occurrence  of  the  fish,  to  say  nothing  of  the  scarceness 
of  its  own  species. 

The  allied  genera,  Achtherea  and  Lernceopoda,  present  very 

distinct  distributions,  the  former  being  fresh  water  and  the 

latter  marine.     Lemceopoda  is  found  in  th^  most  varied  types 

of  fishes  and  in  several  seas;  Achtherea  has  been  observed  on 

Fig.  112.  perch  from  Asia  and  Europe,  and  in 

(^^^^^^ — "a^^   *  South  American  Pimelodus.     It  is 

Y   ^^^^^^^    V/^B^  ^^  *^®  latter  that  Oauloosenus  is  most 

<  nearly  allied,  and  from  such  a  form 

vif^^dXm'^SS;;  with  a°n?n*lwe  may  perhaps  trace  its  descent; 

fhomJ!*^  ^"^  ""^  '*"'  '^^''^^'^  modification  being  consequent  on  its 

wandering  into  subterranean  streams.     The  character  which 

distinguishes  it  from  its  allies,  is  one  which  especially  adapts 

it  for  maintaining  a  firm  hold. on  its  host,  t.  e.,  the  fusion  of 

its  jaw  arms  into  a  single  stem. 

Whether  the  present  species  shared  with  the  Amblyopsia 
its  history  and  changes,  or  whether  it  seized  upon  the  fish  as 
a  host  at  some  subsequent  period,  is  a  curious  speculation. 

[32--GEO.  Rkpobt.] 
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Its  location  at  the  mouth  of  the  fish  could  scarcely  be  main- 
tained on  a  species  having  sight^  for  if  the  host  did  not 
remove  it,  other  individuals  would  be  apt  to. 

I  may  here  allude  to  another  blind  Crustacean  which  I 
took  in  the  Mammoth  Cave,  and  which  has  been  already 
mentioned  in  the  Annals  and  Magazine  of  Natural  History 
as  a  Gammaroid.  Mr.  Cooke  and  myself  descended  a  hole, 
and  found  a  short  distance  along  a  gallery,  a  clear  spring 
covering,  perhaps,  an  area  ten  feet  across.  Here  Mr.  Cooke 
was  so  fortunate  as  to  procure  the  OoRcidotea  etygia,  while  I 
took  the  species  just  mentioned,  and  which  I  name  Stygo^ 
bromuB  vitreua.  The  genus  is  ne'w,  and  represents  in  a 
measure  the  Niphargus  of  Schiodte  found  in  the  caves  of 
Southern  Europe.  It  resembles,  however,  the  true  Gam- 
marus  more  closely,  by  characters  pointed  out  at  the  close 
of  this  article.  This  genus  has  several  species  in  fresh 
waters,  which  are  of  small  size,  and  swim  actively,  turning 
on  one  side  or  the  .other. 

Of  insects  I  took  four  species  of  beetles,  all  new  to  science, 
two  of  them  of  the  blind  carniverous  genus  Anopthabnua, 
and  two  Staphylinidce,  known  by  their  very  short  wing-cases 
and  long,  flexible  abdomen.  Dr.  George  H.  Horn  has 
kindly  determined  them  for  me.  One  of  them,  the  Quediu8 
apelceus  Horn,  is  a  half  inch  in  length;  and  has  rather  small 
eyes.*  It  was  found  not  far  from  the  mouth  of  the  cave. 
Dr.  Horn  furnishes  me  with  the  following  list  of  Coleoptera 
from  the  two  caves  in  question : 

Anopthalmos  Tellkampfi,  Erichs.  Mammoth  Cave. 
ADopthalmus  Menetriefli,   Motsch, 

aTuigtUatw  Lee.  Mammoth  Cave. 

Anopthalmos  erlmita,  Horn.  Wjandotte  Cave. 

Anopthalmus  tenais,  Horn.  Wjandotte  Cave. 

Anopthalmut  striatos,  Motach.  Mammoth  Cave.      Unknown  to  me. 

Anopthalmus  ventricosus,  Motnoh.  Mammoth  Cave.      Unknown  to  me. 

Adelops  hirta,  Tellk.  Mammoth  Cave. 

*See  Proceed.  Amer.  Entom.  Soc.,  1S71,  p.  338. 
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These  are  the  only  true  cave  insects  at  present  known  in 
these  fauna.  Other  species  were  collected  within  the  mouths 
of  the  caves^  but  which  can  not  be  classed  with  the  preced- 
ing^ as  cave  insects  proper. 

Catops  n.  sp.?  Wjandotte  Cave. 

QuediuB  spelseuB,  Horn.  Wyandotte  Cave. 

Lesteva  n.  ep.  Wjandotte  Cave. 

And  another,  Alseocharide  Staphylinide,  allied  to  Tachjusa, 
also  from  Wyandotte  Cave.  No  names  have  as  yet  been 
given  to  any  of  these  excepting  the  second.  A  monograph 
of  Catops  has  already  appeared  containing  many  species 
from  our  fauna,  and  as  the  work  is  inaccessible  at  present,  I 
have  hesitated  to  do  more  than  indicate  the  presence  of  the 
above  s{)ecies. 

Two  other  species  of  true  cave  insects  are  knowix  in  our 
fauna ;  Anophthalmus  pusio  Horn,  (Virginia)  Erhart's  Cave, 
Anopliihcdmus  pubescena  Horn,  (Illinois)  Cave  City  Cave. 

The  cricket  of  the  Wyandotte  Cave  is  stouter  than  that 
of  the  Mammoth,  and  thus  more  like  the  Baphidophara  lapir 
dicola  of  the  forest.  There  were  three  species  of  flies,  one 
or  more  species  of  Poduridce  and  a  Gampodea  not  deter- 
mined. 

Centipedes  are  much  more  abundant  in  the  Wyandotte 
than  in  the  Mammoth  Cave.  They  especially  abounded  on 
the  high  stalagmites  which  crown  the  hill  beneath  the  Mam- 
moth dome,  which  is  three  miles  from  the  mouth  of  the 
cave.  The  species  is  quite  distinct  from  that  of  the  Mam- 
moth Cave,  and  is  the  one  I  described  some  years  ago  from 
cavcH  in  Yiginia  and  Tennessee.  I  call  it  Spirodrephon 
cavemarum,  agreeing  with  Dr.  Packard  that  the  genus*  to 

*  P&eudotrmnia. 
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which  it  was  originally  referred  is  of  doubtful  validity.  The 
species  is  furnished  with  a  small  triangular  patch  of  eyes, 
and  is  without  hairs^  but  the  antennse  are  quite  elongate. 
Its  rings  are  quite  handsomely  keeled.  The  allied  form  found 
by  Caleb  Cooke  in  the  Mammoth  Cave  has  been  described 
by  Dr.  Packard  as  Spirostrephon  Oopei,  It  is  eyeless,  and 
is,,  on  this  account  alone,  worthy  of  being  distinguished 
generically  from  Spirostrephon^  though  the  absence  of  pores 
asserted  by  Dr.  Packard,  would  also  constitute  another  char- 
acter. Spirostrephon  possesses  a  series  of  lateral  pores  as  I 
have  pointed  out  in  accordance  with  Wood^s  view.f  Thi« 
genus  may  be  then  named  Scoterpes,  I  look  for  the  dis- 
covery of  S.  oavemarum  in  the  Mammoth  Cave. 

Two  species  of  Arachnidans  were  observed,  one  a  true 
spider,  the  other  related  to  the  "long- legs"  of  the  woods. 
A  species,  similar  to  the  former,  is  found  in  the  Mammoth 
Cave,  and  others  in  other  caves,  but  in  every  instance  where 
I  have  obtained  them,  they  have  been  lost  by  the  dissolution 
of  their  delicate  tissues  in  the  impure  alcohol.  The  other 
forms  are  more  completely  chitinized  and  are  easily  pre- 
served. They  are  related  to  the  genus  Gonyleptes  found 
under  stones  in  various  portions  of  the  country.  Dr.  Wood 
describes  a  species  from  Texas,  and  I  have  taken  them  in 
Tennessee  and  Kansas.  In  the  "Wyandotte  Cave  I  found  a 
number  of  individuals  of  a  new  species  at  a  place  called  the 
Screw  Hole.  This  is  a  narrow  passage  between  masses  of 
rock,  which  rise  from  the  end  of  a  gallery  to  the  floor  of  a 
large  room  called  the  Senate  Chamber.  Though  living  at  a 
distance  of  four  or  five  miles  from  the  mouth  of  the  cave, 
this  species  is  furnished  with  eyes.  Its  limbs  are  not  very 
long,  but  its  palpi  are  largely  developed,  and  armed  with  a 

t  Proceed .  Amer.  En  torn .  Soc.,  1 870. 
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double  row  of  long  spines  pinnately  Fig^i4. 

arranged^  like  its  relative  of  the  Mam- 
moth Cave,  the  Acanthoeheir.  This 
species  is  described  at  the  end  of  the 
article  as  Erebomaster  flaveacena  Cope. 
•In  its  relationships  it  may  be  said  ai'^t^Z,^"""^'  "'"*^*' 
to  stand  between  Acanthoeheir  and  Gonyleptes. 

Besides  Acanthoeheir,  another  blind  Gonyleptid  exists  in 
the  Mammoth  Cave,  which  I  found  several  miles  from  the 
mouth.  It  is  blind  like  the  former,  but  differs  in  having 
many  more  joints  to  the  tarsi,  approaching  thus  the  true 
Phalangia,  or  long-legs.  There  are  six  joints  and  terminal 
claws,  while  Acanthoeheir  is  said  to  have  two  and  Erebo- 
master three  joints.  It  is  larger  than  A,  armata,  and  has 
much  longer  legs.  Its  palpi  are  also  longer  and  their  spines 
terminate  in  long  hairs.     I  have  named  it  Phrixia  longipes. 

Dr.  Packard  and  Mr.  Putnam  have  already  discussed  the 
^**«Ay^'  question  of  the  probability  of  the  origin  of  these 
blind  cave  animals  by  descent  from  outdoor  species 
having  eyes.      I  have  already  expressed  myself  in 
favor  of  such  view,  and  deem  that  in  order  to  prove 

^rebo-  it  we  need  only  establish  two  or  three  propositions. 

matter  ^  . 

-gJJJ^:  First,  that  there  are  eyed  genera  corresponding 
{JfowT*"*  closely  in  other  general  characters  with  the  blind 
ones;  second,  that  the  condition  of  the  visual  organs  is  in 
some  cave  type  variable;  third,  if  the  abortion  of  the  visual 
organs  can  be  shown  to  take  place  coincidentally  with  gen- 
eral growth  to  maturity,  an  important  point  is  gained  in 
explanation  of  the  modus  operandi  of  the  process. 

First,  as  to  corresponding  forms ;  the  Typhlichthya  of  the 

*  Our  engraver  has  not  correctlj  represented  the  poeterior  lateral  border 
«f  the  large  donal  icatum.  The  mandible  should  alao  hare  been  reprt- 
•ented  m  terminating  in  a  pair  of  nippers. — Eds. 
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Mammoth  is  identical*  with  Ohologojstery  except  in  its  lack 
of  eyes.  Orconedes  bears  the  same  relation  to  CambartLs; 
StygobromuB  bears  nearly  the  same  to  Oammarus,  and  Sco- 
ierpes  is  Spirostrepkon  without  eyes,  and  no  pores. 

Secondly,  as  to  variability.  I  have  already  shown  that 
in  Oronias  mgrilabriSf  the  blind  Silurid  from  the  Conestoga 
in  Pennsylvania,  that  while  all  of  several  specimens  observed 
were  blind,  the  degree  of  atrophy  of  the  visual  organs 
varies  materially,  not  only  in  different  fishes,  but  on  differ- 
ent sides  of  the  same  fish.  In  some  the  corium  is  imperfo- 
rate, in  others  perforate  on  one  side,  in  others  on  both  sides, 
a  rudimental  cornea  being  thus  present.  In  some  the  ball 
of  the  eye  is  oval  and  in  others  collapsed.  This  fish  is 
related  specifically  to  the  Amiurus  nebuiosus  of  the  same 
waters,  more  nearly  than  the  latter  is  to  certain  other 
Amiuri  of  the  Susquehanna  river  basin,  to  which  the  Cones- 
toga  belongs,  as  for  instance  the  A.  albidua;  it  may  be  sup- 
posed  to  have  been  enclosed  in  a  subterranean  lake  for  a 
shorter  time  than  the  blind  fishes  of  the  Western  caves,  not 
only  on  account  of  the  less  degree  of  loss  of  visual  organs, 
but  also  in  view  of  its  very  dark  colors.  A  feature  on 
which  I  partly  relied  in  distinguishing  the  species  has,  per- 
haps, a  different  meaning.  The  tentacles  or  beards  were 
described  as  considerably  shorter  than  those  of  allied  species. 
On  subsequently  examining  a  number  of  individuals  I  was 
struck  with  the  irregularity  of  their  lengths,  and  further 
inspection  showed  that  the  extremities  were  in  each  case 
enlarged,  as  though  by  a  cicatrix.  I  have  imagined  that 
the  abbreviation  of  the  tentacles  is  then  due  to  the  attacks 

*Mr.  Patnam  shows  that  the  known  species  of  €^u)log(uter  differ  from 
those  of  TyphlicfUhys  in  the  lack  of  the  papillarj  ridges,  which  is  prob- 
ablj  another  generic  character  similar  to  the  loss  of  ejes.  The  absence 
in  ChotogasUr  of  minute  palatine  teeth,  and  the  presence  of  an  additional 
pair  of  pyloric  cseca,  which  be  mentions,  will  be  apt  to  proTe  only  specific 
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of  carnivoroas  fiahes  which  inhabit  the  sabierial  waters  into 
which  the  Orwiiaa  strays,  from  whom  it«  bliadneas  renders 
it  unable  to  protect  itself. 


Thirdly,  it  is  asserted  that  the  young  Orconedea'pt 
eyes,  and  that  perhaps  those  of  the  Typhliehthya  do  also.  If 
these  statements  be  accurate,  we  have  here  an  example  of 
what  is  known  to  occur  elsewhere;  for  inatance,  in  the 
whalebone  whales.  In  a  foetal  stage  these  animals  possess 
mdimental  teeth  like  other  Cetacea,  which  are  subsequently 
absorbed.     This  disappearance  of  the  eyes  is  regarded  with 
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reason  by  Professor  Wyman  as  evidence  of  the  descent  of 
the  blind  forms  from  those  with  visual  organs.  I  would 
suggest  that  the  process  of  reduction  illustrates  the  law  of 
"  retardation/^  accompanied  by  another  phenomena.  Where 
characters  which  appear  latest  in  embryonic  history  are  lost 
we  have  simple  retardation ;  that  is,  the  animal  in  successive 
generations  fails  to  grow  up  to  the  highest  point,  falling 
farther  and  farther  back,  thus  presenting  an  increasingly 
slower  growth  in  this  special  respect.  Where,  as  in  the 
presence  of  eyes,  we  have  a  character  early  aasunied  in 
embryonic  life,  the  retardation  presents  a  somewhat  different 
phase.  Each  successive  generation,  it  is  true,  fails  to  come 
up  to  the  completeness  of  its  predecessor  at  maturity,  and 
thus  exhibits  "  retardation ; "  but  this  process  of  reduction 
of  the  rate  of  growth  is  followed  by  its  termination  in  the 
part  long  before  growth  has  ceased  in  other  organs.  This 
is  an  exaggeration  of  retardation.  Thus  the  eyes  in  the 
Orconedes  probably  once  exhibited  at  maturity  the  incom- 
plete characters  now  found  in  the  young,  for  a  long  time  a 
retarded  growth  continuing  to  adult  age  before  its  termina- 
tion was  gradually  withdrawn  to  earlier  stages.  Growth 
ceasing  entirely,  the  phase  of  atrophy  succeeded,  the  organ 
becomes  stationary  at  an  early  period  of  general  growth, 
being  removed,  and  its  contents  transferred  to  the  use  of 
other  parts  by  the  activity  of  "growth  force.*'  Thus  for 
the  loss  of  late  assumed  organs  we  have  "  retardation,"  but 
for  that  of  early  assumed  ones,  "  retardation  and  atrophy." 
In  comparing  the  list  of  animals  from  the  Wyandotte 
with  that  of  the  Mammoth  Cave,  it  will  be  observed  that 
the  representatives  in  the  former  of  two  of  the  blind  genera 
of  the  latter,  are  furnished  with  eyes.  These  are  the  Erebo- 
master  and  Spirostrephon,  which  correspond  with  the  Acan-- 
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thocheir  and  Scoterpes  respectively.  In  the  outer  part  of  a 
branch  of  tbe  Wyandotte  I  took  two  eyed  beetles,  the  Que- 
diu8  spelceua  and  a  Plaiynua. 

The  outdoor  relatives  of  the  blind  forms  are  various. 
Those  having  congeners  outside  are  the  Spirostrephoriy  Cam- 
podea,  Machilis  Phora,  Raphidophora.  Those  with  near 
but  few  allies,  the  Scoterpes,  Amblyopsia  and  the  three  Gony- 
leptidce.  Species  of  the  latter  are  much  more  rare  in  this 
country  than  those  of  PhalangiidcR,  which  are  not  known 
from  the  caves.  The  Orconectes  is  mostly  fresh  water  in 
kindred,  while  Packard  shows  that  those  of  the  Ccecidotea 
are  marine.  Those  of  the  Cauloxenus  are  partly  marine, 
and  those  of  the  Stygobromus  fresh  water  and  marine. 

The  mutual  relations  of  this  cave  life  form  an  interesting 
subject.  In  the  first  place,  two  of  the  beetles,  the  crickets, 
the  centipede,  the  small  crustaceans  (food  of  the  blind  fish) 
are  more  or  less  herbivorous.  They  furnish  food  for  the 
crawfish,  Anopthalmv>8,  and  the  fish.  The  vegetable  food 
supporting  them  is  in  the  first  place  fungi,  which  in  various 
small  forms,  grow  in  damp  places  in  the  cave,  and  they  can 
always  be  found  attached  to  excrementitious  matter  dropped 
by  the  bats,  rats  and  other  animals  which  extend  their  range 
to  the  outer  air.  Fungi  also  grow  on  the  dead  bodies  of  the 
snimals  which  die  in  the  caves,  and  are  found  abundantly 
on  fragments  of  wood  and  boards  brought  in  by  human 
agency.  The  rats  also  have  brought  into  fissures  and  cavi- 
ties communicating  with  the  cave,  seeds,  nuts,  and  other 
vegetable  matters,  from  time  immemorial,  which  have  fur- 
nished food  for  insects.  Thus  rats  and  bats  have,  no  doubt, 
had  much  to  do  with  the  continuance  of  land  life  in  the 
cave,  and  the  mammals  of  the  post-pliocene  or  earlier  period, 
which  first  wandered  and  dwelt  in  its  shades  were  intro- 
ducers of  a  permanent  land  life. 
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As  to  the  small  crustaceans^  little  food  is  necessary  to 
support  their  small  economy^  but  even  that  little  might  be 
thought  to  be  wanting,  as  we  observe  the  clearness  and 
limpidity  of  the  water  in  which  they  dwell.  Nevertheless 
the  fact  that  some  cave  waters  communicate  with  outside 
streams  is  a  sufficient  indication  of  the  presence  of  vegetable 
life  and  vegetable  debris  in  variably  quantities  at  different 
times.  Minute  fresh  water  algse  no  doubt  occur  there^  the 
spores  being  brought  in  by  external  communication,  while 
remains  of  larger  forms,  as  confervee,  etc.,  would  occur  plen- 
tifully after  floods.  In  the  Wyandotte  cave  no  such  con- 
nection is  known  to  exist.  Access  by  water  is  against  the 
current  of  small  streams  which  discharge  from  it.  On  this 
basis  rests  an  animal  life  which  is  limited  in  extent  and  must 
be  subject  to  many  vicissitudes.  Yet  a  fuller  examination 
will  probably  add  to  the  number  of  parasites  on  those  already 
known.  The  discovery  of  the  little  Lernsean  shows  that 
this  strange  form  of  life  has  resisted  all  the  vicissitudes  to 
which  its  host  has  been  subjected.  That  it  has  outlived  all 
the  physiological  struggles  which  a  change  of  light  and  tem- 
perature must  have  produced,  and  that  it  still  preys  on  the 
food  of  its  host  as  its  ancestors  did,  there  is  no  doubt.  The 
blindness  of  the  fish  has  favored  it  in  the  "struggle  for 
existence,'^  and  enabled  it  to  maintain  a  position  nearer  the 
commissariat,  with  less  danger  to  itself  than  did  its  fore- 
fathers. 
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SALTPETRE  CAVE. 

Half  a  mile  northwest  from  the  Wyandotte  House^  and 
about  one  hundred  feet  lower  down^  in  a  ravine,  a  doorway, 
five  or  six  feet  high  and  thirty  feet  wide,  spanned  by  heavy 
ledges  of  limestone,  gives  entrance  to  a  room  two  hundred 
and  twenty-five  feet  long,  seventy-five  feet  wide  and  fifteen 
to  thirty  high,  with  flat,  clean  ceiling.  The  contents  and 
nitrous  earth  of  the  floor  was  removed  for  the  manufacture 
of  saltpetre  during  the  war  of  1812;  fragments  of  the  lix- 
iviating hoppers,  vats,  troughs  and  furnaces  still  remain  after 
a  lapse  of  more  than  sixty  years,  showing  the  extent  and 
importance  of  the  work  carried  on  by  Dr.  Adams. 

Near  the  door,  on  the  right,  are  two  columnar  stalactites, 
ten  feet  long  and  fiftieen  to  twenty  inches  in  diameter,  which 
have  become  united  from  the  center  downwards — ^they  are 
known  as  the  ^^  Siamese  Twins ; ''  heavy  fringes  of  stubby 
stalactites  ornament  a  few  of  the  rocky  ledges.  In  the  right 
hand  corner  two  enormous  inverted  funnel-shaped  chimneys 
loom  up  out  of  sight  and  light,  through  the  rock,  about 
fifteen  feet  in  diameter — ^a  ^^  Cyclopean  furnace.^'  Many 
pebbles  and  rounded  stones  of  various  sizes,  show  the  volume 
and  velocity  of  the  current  of  water  which  once  flowed  here 
and  excavated  this  cavern. 

LITTLE  WYANDOTTE  CAVE. 

This  is  close  to  the  hotel,  and  from  parallelism  of  direc- 
tion, it  is  probable  that  it  was  once  connected  in  some  way 
with  the  main  cavern,  and  that  passages  which  once  existed 
are  now  banked  up  with  silt  or  fallen  rocks;  the  separation 
is  not  great,  for  on  one  occasion,  when  a  military  band  was 
playing  in  the  latter,  the  music  was  distinctly  heard  in  the 
inner  chamber  of  Little  Wyandotte.  The  whole  length  is 
about  two  thousand  feet;  it  is  entered  by  descending  a  ladder 
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in  a  well-shaped  opening  about  three  feet  in  diameter^  situ- 
ated on  the  side  of  a  sink  funnel.  After  recovering  from 
the  sudden  darkness^  on  entering,  the  vestibule  is  found  to 
be  twenty  by  forty  feet,  and  ranging  from  two  to  fifteen  feet 
high,  with  a  few  round  or  flat  stalactites  pendant  from  the 
roof.  Proceeding  north  the  narrow  passage  is  almost 
obstructed  by  a  huge  columnar  stalagmite,  five  feet  high 
and  two  and  a  half  in  diameter,  wonderfully  symmetrical  in 
form,  called  "  Pompey's  Pillar,^'  which  guards  the  entrance 
to  the  house  of  the  "  Star  Eyed  Egyptian  '^— "  Cleopatra's 
Palace '' — which  is  a  gem  of  beauty;  hundreds  of  stalac- 
tites, from  snowy  white  to  brown,  hang  from  the  roof,  iso- 
lated or  clustered  in  sheaves  and  fringes.  The  recesses  are 
draped  in  wave-folded  stone,  hanging  at  places  as  heavy  as 
damask  and  at  others  light  as  silk.  Many  of  the  stalactites 
are  short  resonant  tubes,  while  others  reach  from  roof  to 
floor,  with  little  or  no  variation  in  size ;  the  floor  is  encum- 
bered with  stalagmites  from  a  few  inches  to  two  feet  high, 
and  from  one  to  three  feet  in  diameter,  finely  illustrating 
Southey's  picture  of  "stone  drops  from  the  cavern's  fretted 
hight.''  On  the  right  stalagmites  reach  up  and  blend  with 
stalactites  and  form  a  pillared  recess,  draped  about  the  top 
with  clusters  of  needle-shaped  pendants  in  sheaves.  Close 
by  a  broken  column,  the  work  of  some  vandal  Anthony, 
lies  prone,  and  is  called  "  Cleopatra's  Couch  "  and  "  Bower,** 
The  Egyptian  department  is  thirty  feet  long,  twenty  feet 
wide,  and  from  five  to  twenty  high.  A  pit  succeeds,  in 
which  flows  the  "River  Styx''  at  flood  time;  the  violence 
of  this  winter  torrent  is  indicated  by  the  extent  of  the 
chasm,  which  is  dark  as  Phlegethon  and  reported  as  sixty 
feet  deep ;  but,  happily  for  moderns,  is  bridged  with  a  slip- 
pery, rough  stone  beam;  crossing  this  "Natural  Bridge/' 
a  massive,  fluted,  monolitic  column  blocks  the  way ;  crawl- 
ing around  and  under  the  inclined  side,  it  is  found  to  be  a 
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great  stalactite^  thirteen  and  a  half  feet  long  and  three  to 
six  feet  in  diameter^  which  has  fallen  from  a  dark  recens  in 
the  ceiling;  it  leans  against  and  partly  covers  its  opposing 
stalagmite^  an  obtusely  conical  monster^  ten  feet  in  diameter 
and  eleven  feet  high^  decked  with  shelly  plaits  along  its 
fluted  sides^  which,  when  gently  struck,  give  out  soil, 
musical  notes,  Immediately  beyond  this  passage  is  a  fluted 
stalagmite,  eighteen  feet  high  and  two  and  a  half  in  diam- 
eter, which  supports  or  opposes  a  succession  of  stalactites 
reaching  seven  feet  back,  connected  by  a  heavily  folded 
stone  curtain  fretted  with  white  coral  work;  behind  this 
curtain  some  exquisite  cave  decorations  are  seen  on  the 
"  Corinthian  Column,"  a  straight,  symmetrical  shaft  which 
springs  from  floor  to  ceiling,  nine  and  a  half  feet  long  and 
scarce  three  inches  in  diameter;  a  number  of  slender, 
tubular  stems  cluster  around  the  capital  of  this  column,  each 
terminated  with  a  drop  of  water,  which  glistens  in  the  arti- 
ficial light  like  a  well  cut  diamond.  The  remainder  of  the 
room  is  crowded  from  floor  to  roof  with  a  profusion  of  lime 
work,  representing  curtains,  fringes,  columns,  mouldings, 
cornices,  etc.  Twenty  yards  beyond  is  a  small  chamber 
forty  feet  long,  twelve  wide  and  high,  containing  a  single 
stalactite  and  two  stumpy  stalagmites,  succeeded  by  a  long, 
low  passage,  once  the  lair  of  beasts.  In  the  vault  beyond 
is  the  "Tomb  of  Moses,"  a  coffin-shaped  mass  of  rock 
twelve  feet  long,  four  wide  and  three  feet  high ;  stalagmitic 
tapers  have  grown  up  at  the  head,  and  from  above  is  sus- 
pended a  cluster  of  points  all  tipped  with  water,  which,  in 
the  lamplight,  glow  like  fire.  With  the  conviction  that 
there  is  no  mistake  about  Moses  or  the  reality  of  his  alleged 
tomb  you  pass  on  to  the  most  brilliant  illustration  of  dreamy 
cave  life,  a  combination  of  all  the  peculiar,  weird,  startling, 
fascinating  forms,  pillars,  columns,  obelisks,  spires,  minarets 
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and  domes^  built  up  in  Parian  whiteness  or  opalescent  ala- 
baster, promiscuously  crowded  into  a  space  sixty  feet  long, 
fifteen  to  thirteen  feet  wide  and  ten  to  fifteen  high. 

Some  of  the  ornaments  are  colossal,  with  robust  strength, 
others  are  delicate  and  slender,  as  if  a  mere  snow  line,  all 
enriched  with  fringes  of  pearly  tubes,  tipped  with  the  ever- 
present,  sparkling  drops ;  crystal  alcoves,  elfin  recesses  and 
fairy  bowers  are  hidden  in  every  nook.  The  name  of  "  Pan- 
theon'* has  been  suggested  for  this  "Crystal  Palace." 
'^Jupiter'*  reigns  on  the  "Pillar  of  Clouds,*'  "Venus'* 
sleeps  in  Parian  marble,  " Diana'*  aims  at  a  shadowy  doe, 
'^ Ceres"  waves  her  golden  sheaves,  but  dearer  to  Saxon 
hearts  are  the  elfs  and  fays  that  hold  festival  in  a  hundred 
nooks  and  crannies;  last  "  Cupid,"  with  his  arrows  tipped 
with  fire,  is  ever  ready  \o  transfix  twin  hearts  and  register 
troths  plighted  before  his  pearly  shrine. 

The  whole  of  the  Pantheon  is  a  group  of  wonders,  demand- 
ing long  study  to  be  fully  understood  and  appreciated. 

ECONOMIC  GEOLOGY. 

« 

There  is  room  for  improvement  in  the  agriculture  of  this 
county.  The  river  bottoms  are  highly  productive,  and  with 
judicious  rotation  of  crops  will  prove  fertile  for  years  to 
come;  the  level  plateau  covering  the  elevated  region  on  the 
eastern  side  of  the  county  may  be  referred  to  lacustral  origin. 
It  has  a  close,  cold  soil,  which  in  dry  seasons,  or  when  well 
drained,  shows  great  strength,  producing  good  crops  of  hay, 
wheat,  etc.  This  may  be  greatly  enlarged,  and  the  crops 
wonderfully  increased  by  a  judicious  system  of  tile  and  open- 
air  drains,  and  thus  the  value  of  the  farms  brought  up  to  an 
average  with  more  favored  regions.  The  soil  in  the  hilly 
regions  of  the  western  part  of  the  county  is,  as  a  rule,  com- 
posed of  fine  siliceous  material,  easily  exhausted,  and  requires 
careful  management.    Exhaustive  crops  should  be  avoided, 
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the  stalks,  straw  and  chaff  of  all  the  crops  should  invariably 
be  returned  to  the  soil  as  manure,  and  a  large  area  devoted 
to  fruit  and  orchard  grass  for  permanent  pastures  and  clover. 
Exhausted  fields  may  be  profitably  treated  every  five  years 
with  a  dressing  of  thirty  to  fifty  bushels  of  lime  to  the  acre. 
Experiments  through  a  series  of  years  in  adjoining  counties 
fihow  that  the  application  of  150  to  200  pounds  of  bone  dust 
per  acre,  costing  from  twenty  to  twenty-two  dollars  per  ton, 
gives  an  increase  of  75  to  lOQ  per  cent,  in  the  yield  of  wheat, 
corn,  etc.,  and  its  use  proves  remunerative. 
The  following  was  reported  as  average  crops: 

Wheat,  upland 5  bushels  per  acre. 

Wheat,  bottoms 11  bushels  per  acre. 

Com,  uplands 20  bushels  per  acre. 

Corn,  bottom 30  bushels  per  acre. 

Onions 200  to  300  bushels  per  acre. 

Potatoes 160  to  300  bushels  |)er  acre. 

From  Leavenworth  the  following  shipments  of  farm  pro- 
ducts were  reported  for  1876: 

Onions,  4,000  bushels,  at  50  cento  per  bushel $2,000 

Potatoes,  4,600  bushels,  at  50  cents  per  bushel 2,750 

Dried  apples,  5,000  bushels,  at  $1  per  bushel 5,000 

Apples,  30,000  barrels,  at  $1  per  barrel 30,000 

Apple  brandy,  20,000  gallons,  at  $1.40  per  gallon 28,000 

Sorghum  syrup,  18,330  gallons,  at  33  cents  per  gallon 6,100 

Cider,  1,100  barrels,  at  $4  per  barrel 4,400 

Cabbages,  40,000  heads,  at  5  cento  per  head 2,000 

Chestnuto,  25  bushels,  at  $2.50  per  bushel 62 

Total 180,312 

Small  fruits  and  the  peach  seem  well  adapted  to  the  hilly 
uplands,  and  with  fair  culture  a  failure  is  rare.  Apple 
orchards  are  numerous,  produce  well,  and  with  diligent 
management  are  highly  remunerative.  At  the  county  seat 
an  establishment  for  canning  and  drying  fruit,  with  im- 
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proved   steam   fixtures^  would,  with  reasonable  certainty, 
prove  profitable  to  farmers  and  operators. 

The  following  exhibit  of  the  production  of  apples  in  1877 
is  made  up  from  reports  of  Messrs.  Roberson,  Ellsworth 
and  Panky : 

APPLE  CROP  OF  1877. 

BarrelB. 

Union  township 60,000 

Johnson  township 8,000 

Patoka  township 12,000 

Sterling  township / 65,000 

Liberty  township 20,000 

Whiskey-run  township 60,000 

Jenninf^s  township 100.000 

Oliio  township 150,000 

Boone  township « 15,000 

480,000 

Much  of  this  fruit  is  consumed  by  stock  on  the  farm ;  it 
is  sold  on  the  trees  for  fall  and  winter  feeding  at  ten  to  fifteen 
cents  per  bushel,  and  when  delivered  at  Leavenworth  the 
price  ranges  from  fifteen  to  twenty  cents  per  bushel;  not 
more  than  ten  per  cent,  of  the  crop  is  shipped  out  of  the 
county. 

Either  the  nature  of  the  soil  is  injurious  to  burrowing 
grubs,  or  the  sulphurous  character  of  the  atmosphere, 
derived  from  sulphur  springs,  gas  seeps  and  the  decomposi- 
tion of  pyritous  shales,  protects  fruit  from  many  pests,  else- 
where so  injurious  to  such  crops.  A  vineyard  of  sixty  acres 
has  been  planted  by  Brown  &  Co.  on  the  summit  of  the 
high  knob  near  Leavenworth,  with  good  prospects. 

BUILDING  MATERIALa 

Building  materials  are  abundant;  clay  of  excellent  quality 
is  found  and  used  in  almost  every  part  of  the  county;  sand 
for  plastering  and  mason's  uses  is  obtained  from  bars  along 
the  creeks  and  river,  and  beds,  furnishing  excellent  samples 
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for  this  pnrpofle  and  for  the  manufacture  of  glass,  occur  at 
Pilot  Knob,  near  Brownsville,  and  other  places,  where  the 
lower  strata  of  the  Conglomerate  is  in  a  disintegrating  con* 
dition. 

The  massive  beds  of  Chester  sandrock  may  be  recom- 
mended as  furnishing,  at  low  prices,  good  material  for  foun- 
dations, piers,  rouble  masonry,  grindstones  and  whetstones ; 
this  stone  is  of  good  quality,  and  may  be  m«re  readily  quar- 
ried and  shipped  than  any  other  rock  observed  in  this  part 
of  the  State.' 

Paving  stones,  so  ripple-marked  as  to  give  adhesion  to  the 
foot,  are  easily  accessible  and  of  remarkable  endurance. 

Beds  of  oolitic  limestone  are  of  great  thickness  near  Mill- 
town,  and  thinner  ledges  #ccur  on  Little  Blue  river  and  at 
Leavenworth ;  it  is  almost  snow  white  or  of  a  creamy  tint, 
nearly  pure,  and  capable  of  a  high  finish,  and  of  sufficient 
strength  to  bear  the  heaviest  burdens.  Samples  from  a 
neighboring  quarry  give  the  resistance  to  crushing  weight 
at  10,250  pounds  per  square  inch,  a  cubic  foot  weighs  149.59 
pounds,  and  the  ratio  of  absorption  is  1  to  27. 

This  limestone  has  no  equal  for  making  quiek-lime;  on 
account  of  its  superior  purity  the  attention  of  lime  burners 
is  called  to  this  stone. 

ANALYSIS  OF  OOUTIC  LDCESTOWE. 

Per  cent. 

Water  dried  at  212"  F 0.50 

Silicates 0.31 

Ferric  oxide 0.18 

Alamina 0.14**^ 

Lime' 64.9S 

Magnesia None. 

Carbonic  acid 48.17 

Sulphnric  acid 0.25 

Chlorides 0.40 

Combined  water  and  loss 0.12 

100.00 
[Sa— Om.  Bxpesr.] 
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The  timber  sapply  is  good.  Large  quantities  of  oak, 
hickory,  poplar  and  walnut  lumber  are  shipped ;  the  forests 
are  extensive  and  can  supply  a  large  demand. 

The  water  power  is  largely  in  excess  of  local  necessities, 
and  many  valuable  sites  are  unoccupied,  and  those  on  Blue 
river  are  worthy  of  examination  by  millers  and  manufactur- 
ers; the  river  is  fed  by  cave  springs,  hence  the  summer 
stream  is  reliable,  and  the  pure  water  is  admirably  adapted 
to  the  manufacture  of  white  paper  and  chemical  products. 

DOMESTIC  ANDCAU. 

The  breeding  of  improved  stock  does  not  receive  that 
attention  in  this  county  that  is  given  to  it  in  regions  where 
large  areas  are  devoted  to  permanent  pastures.  The  horses, 
as  in  all  hilly  countries,  are  hardy,  patient  and  well  muscled. 
Hogs  are  extensively  grown,  the  large  biennial  crop  of 
acorns  accounts  fur  the  immense  productions  of  p«rk  for  the 
favored  years,  a  difierence  of  •50,000  to  §75,000  being 
reported. 

IflKEBAL  SPRINGS. 

These  springs  have  an  enviable  local  character  for  cura- 
tive power.  The  White  Sulphur  waters  are  declared,  by 
resident  physicians,  to  have  specific  efficacy  in  diseases  of 
the  kidneys,  skin,  liver  and  mucous  membranes,  and  also 
highly  remedial  in  cases  of  dyspepsia,  rheumatism,  scrofula 
and  kindred  diseases. 

The  following  analyses  of  waters  from  Crawford  county 
were  made  by  Dr.  O.  M.  Levette  in  the  laboratory  of  the 
Geological  Survey,  and  show  the  chemical  value  of  these 
waters: 
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ANALYSIS  OF  WAtEB  FBOM  EATON'S  WHITE  SULPHUR  WELL. 
(SoutheMt  qutrtor  Sec.  86,  Town.  8  fomth,  Bange  1  watt) 

One  imperial  gallon  (ten  pounds)  contains  316.241  grains 
of  solid  matter.  .    *    .    . 

The  water  was  transported  from  the  Spring  to  the  lafobra- 
tory  in  stone  jugs,  and  at  the  time  of  examination  had  lost 
a  portion  of  sulphydric  acid  and  carbonic  acid  gases  orig- 
inally in  it.  Sulphydric  acid  found  at  the  time  of  exam- 
ination,  2.35  cubic  inches  per  gallon. 

The  mineral  constituents  found  are  given  in  grains  in  one 
imperial  gallon: 

Grains. 
Ferric  oxide..... ..« ^.... 1.480 

Lime .< k.... ^ ...;..  27.890 

Magnesia .*. 23.890 

Potash 3.600 

.  Soda. - » ^ 5.700 

Sodium 69.190 

SulpKiuric  acid 63.693 

Carbonic  acid.. .••••.••«•  ...^ 49.616 

Chlorine..... , .r. 91.343 

316.241 

The  above  constituents  are  probably  combined  as  follows : 

Ontfna. 
Carbonate  of  protoxide  of  iron 2.384 

Bicarbonate  of  lime 57.021 

Bicarbonate  of  magnesia 20.160 

Sulphate  of  lime 13.744 

Sulphate  of  magnesia 62.775 

Sulphate  of  soda. 13.145 

Sulphate  of  potash 6.479 

Chloride  of  sodium 150.533 

316.241 

For  medicinal  qualities  of  the  above  water  see  page  444, 
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AKALT8IB  OF  WATEB  FBOM  THE  "TAB  SPBING/' 
(SontlicMt  qnartar  Sao.  10,  Town.  S,  Bang*  1  w«it.) 

This  water  had  a  slight  odor  of  petroleum,  with  a  few 
globules  of  oily  matter  floating  on  the  surface.  It  contained 
no  sulphydric  acid  or  chlorine. 

Total  solid  matter  in  one  imperial  gallon,  60,003  grains, 
composed  of  the  following : 

Gnloa. 
Ferric  oxide 2.800 

Lime 10.080 

Mtgneda. « 4.380 

Potash 1.100 

Soda.. 1.860 

Salphuric  acid 10.622 

Carbonic  acid 19.271 

60.008 

The  above  constituents  are  probably  combined  as  follows: 

Ontnt. 
Carbonate  of  protoxide  of  iron ••.•.....'.... 4.611 

Bi*carbonate  of  lime 26.926 

Bi-oarbonate  of  magnesia  ...••••••.. 2.40& 

Sulphate  of  magnesia 10.709 

Sulphate  of  soda.. 4.237 

Sulphate  of  potash 2.086 

60.003 

For  medicinal  properties  of  the  above  water  see  page  446* 

A27ALTSI8  OF  WATER  FBOM  OTTS  SALT  WELL,  AT  MIFFUK  F06T0FFICB. 

(Sm.  S2,  Town.  2  Math,  Bangtt  1  west) 

This  water  has  a  strong  smell  of  sulphydric  acid,  and  still 
hald  3.2  cubic  inches  to  the  gallon  after  standing  in  a  jug 
for  four  or  five  weeks. 

Total  solid  matter  in  one  imperial  gallon :  5328.75  graiuus. 


• 


f 
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Quantitative  analysis  gave  the  following ; 

GniBB. 

f^nia  oxide  ~ 9.100 

Lima. .•  286.460 

Magnesia ^ 65.220 

Potash 6.000 

Soda 12.660 

Sodium 1846.760 

Sulphuric  acid.. 65.444 

Carbonic  acid ...; 238.105 

Chlorine 2850.001 


5328.750 


The  above  constituents  are  probably  combined  as  follows: 

QrsliM^ 

Carbonate  of  protoxide  of  iron ^ 14.661 

Bi-carbonate  of  lime 401.089 

Bi-carbonate  of  magnesia.. 107.035 

Sulphate  of  lime 26.347 

Sulphate  of  magnesia. • ..*..- 42.754 

Sulphate  of  soda.. 28.996 

Sulphate  of  potash 11.107 

Chloride  of  sodium 4696.761 


5328.750 

For  description  of  the  above  well  and  water  see  page  448* 

ANALYSIS  OF  WATER  FROM  BENHAM*S  CASBUBBTTED  SALINE  WELL. 

(See.  4,  Town.  8  looth,  Bangs  1  wait.) 

Total  solid  matter  in  one  imperial  gallon  72i0.8  grains, 
consisting  of: 

Onint. 

Ferric  ozide^ 6.650 

Lime.^ ; 823.790 

Magtieaia «^ 102.100 

Ibia^ . . , ^ 15.160 

Dooa  •..••*  •••«••  ••••••  ••••..  ••«•••  ••••••••«•••  ••••..  «•••••  ••••••  «•••••••.     «i»^ov 

Sediam ^ 2461.800 

Salpharic  acid 117.632 

Carbonic  acid 638.495 

Chlorine 8563.893 


7240.800 
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The  above  constituents  probably  exist  in  the  water  in  the 
following  combinations : 

Onla& 

Carbonate  of  protoxide  of  iron.. 10.718 

Bicarbonate  of  lime. 795.910 

Bicarbonate  of  magnesia.. 215.232 

Sulphate  of  lime. 34.818 

Sulphate  of  magnesia. • 104.537 

Sulphate  of  soda. 25.836 

Sulphate  of  potash... 28.068 

Chloride  of  sodium^ 6025.691 

7240.800 

For  description  of  the  above  well  and  water  see  page  480» 

ANALYSIS  OF  WATER  FBOM  HABTFOBD  8UUPHUB  BFBINe. 
(See.  18,  Town.  2  loath,  Baog«  1  wwt) 

This  water,  as  received  from  the  spring  with  those  above 
described^  had  a  slight  odor  of  sulphjdric  acid,  and  yielded 
0.785  of  a  cubic  inch  per  gallon. 

Total  solid  contents  in  one  imperial  gallon^  144.2  grains^ 
consisting  of: 

Gnlns. 

Ferric  oxide 1.400 

lime 12.500 

Magnesia.. 8.480 

Potash 0.860 

Boda.. 4.220 

Sodium ..! 28.648 

Sulphuric  acid ^ >*  20.151 

Carbonic  acid......*.. « «......«•••.•••••••........  2S.741 

1419M 
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The  above  constitaente  are  probably  combined  in  the 
water  as  follows : 

Grains. 

Carbonate  of  protoxide  of  iron 2.255 

Bicarbonate  of  lime. 24  691 

Bicarbonate  of  magnesia 11.355 

Sulphate  of  lime 7.042 

Salphate  of  magnesia 14.761 

Sulphate  of  soda 9.665 

Sulphate  of  potash 1.573 

Chloride  of  sodium 72.858 

144.200 

For  medicinal  qualities  of  this  water  see  page  450. 

COAL. 

The  coals  of  this  county  are  outcrops  of  coal  A^  the 
lowest  seam  in  the  Indiana  coal  field.  They  are  generally 
thin,  and  the  coal,  as  a  rule^  is  impure  and  sulphurous.  A 
few  openings  were  exceptionally  pure,  as  that  at  Knight's 
bank,  which  is  a  rich,  caking  coal,  excellent  for  stove  and 
blacksmiths'  use ;  banks  of  similar  quality  may  be  expected 
in  neighboring  localities.  There  is  no  surplus  for  shipment. 
The  under  clays  of  this  coal  will  furnish  abundant  supplies 
of  fire  clay  for  bricks,  potteries,  tiles  and  terra  cotta  wares. 

SALT. 

Salt  was  formerly  made  at  the  Ott  and  Benham  wells; 
the  brine  was  rich,  producing  twenty  barrels  of  salt  per 
day,  and  the  salt  was  pure,  but  not  in  sufficient  quantity  to 
defray  the  expense  of  the  fixtures  for  evaporation,  etc. 
Boring  to  a  greater  depth  will  not  increase  the  quantity  of 
brine,  but  probably  reduce  its  strength  by  dilution  and 
decomposition. 
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PBTBOLEUM. 

Petroleum,  or  mineral  tar,  has  been  found  on  the  surface 
at  springs  and  seeps  in  small  quantities  at  more  than  twentj 
localities.  During  the  ^^  oil  excitement/'  from  1 864  to  *6S, 
ten  wells  were  bored  in  this  county,  and  almost  every  one 
yielded  a  "  show  '^  of  oil,  but  in  no  case  could  a  yield  of 
more  than  a  pint  a  day  be  heard  of,  and  in  some  cases  only 
a  few  oily  drops  upon  the  surface  of  thousands  of  barrels  of 
water  was  found  to  reward  the  toil  and  capital  of  enthusi- 
astic seekers  after  "  more  light,"  The  oil  supplying  rocks 
of  this  vicinity  are  so  limited  that  there  is  hardly  a  possi- 
bility of  striking  a  paying  well,  and  money  invested  in  such 
an  enterprise  will  be  literally  "  sunk."  Some  of  the  white 
sulphur  fountains  now  running  from  wells  bored  -for  oil  are 
more  valuable  than  any  oil  well  possible  in  the  county. 

MABL. 

A  pyritous  shale  of  considerable  thickness  has  been  noted 
on  preceding  pages,  lying  above  and  beneath  the  Kaskas- 
kia  or  upper  limestone  of  the  Chester  group.  On  exposure 
it  is  pulverulent,  and  in  this  condition,  on  account  of  the 
sulphurous  gases  in  the  air  and  sulphates  in  the  water,  it  is 
intolerant  of  vegetal  life,  and  such  exposures  are  black,  bar- 
ren spots,  locally  called  "  glades." 

Strata  of  the  same  horizon  in  Grayson  county,  Kentucky, 
were  examined  by  A.  J.  Norwood,  who  says  :*  "  The  shales 
or  marls  are  valuable.  Their  position  is  in  the  Chester 
group,  and  are  found,  when  developed,  over  a  large  portion 
of  the  western  part  of  the  State.  The  marls  are  wonder- 
fully rich  in  potash  and  soda,  and  for  that  reason  pofisess 
properties  which  should  render  them  unexcelled  for  fertiliz- 
ing worn  out  tobacco  lands. 

^Eentuckj  Qeol.  Bep.,  2d  aeries,  Part  VIII,  Vol.  lY. 
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"  AKALT8IS  OP  GHB8TER  MARLS. 

(Aftar  being  dried  ftt  Sia»  F.) 

Percent 

Oxide  of  iron,  alumina,  etc 27.811 

Carbonate  of  lime 0.8S0 

Magnesia 0.824 

Fhoephoric  acid- 0.109 

Potash.. 6.664 

Soda.. 0.667 

Silica  and  insolnble  silicates « 69.920 

Water  and  loes 4.236 

100.000 

Tested  by  farmers  and  gardeners  in  Crawford  county^  this 
decomposed  shale  is  of  little  or  no  more  value  than  an  equal 
amount  of  common  clay;  applied  to  a  wom^  sandy  soil,  it 
acts  mechanically  to  retain  moisture,  rather  than  as  a  fer- 
tilizer. 

K0AD8. 

The  highways  and  roads  are  not  first-rate,  they  ought  to 
be  made  better ;  there  is  great  room  for  improvement.  There 
can  be  no  high  realization  of  civic  life,  no  full  enjoyment 
of  property  and  the  fruits  of  labor  without  free  social  and 
commercial  intercourse ;  this  is  impossible  without  improved 
highways,  passable  at  all  seasons  of  the  year.  Limestone 
makes  good,  durable  roads,  when  broken  and  applied  to 
well-drained  road-beds.  The  great  abundance  and  cheap- 
ness of  this  material  in  the  region  under  discussion,  would 
seem  to  insure,  in  a  short  time,  its  almost  universal  applica- 
tion. The  citizen  who  constructs  the  first  mile  of  stone  road 
in  this  county  will  be,  by  example,  a  public  benefactor. 

The  streets  of  Leavenwprth  might  be  raised  above  high 
water  mark  and  piked.  A  practicable  route  commencing 
near  the  seminary,  and  gradually  winding  around  the  ravine 
leading  by  the  cemetery  to  the  summit,  may  be  located  by  a 
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competeDt  engineer.  From  the  top  of  the  bluff,  the  great 
level  plateau  invites  the  construction  of  a  good  pike  to  Ma- 
rengo, with  branches  to  Milltown,  Wyandotte,  Grantsbnrg 
and  Hartford.  Such  an  enterprise,  easily  accomplished 
under  intelligent  direction,  will  largely  increase  the  trade 
and  importance  of  the  county-seat,  and  be  of  unspeakable 
value  and  convenience  to  the  farmers  along  the  route,  and 
citizens  of  interior  villages.  Experience  shows  that  a  begin- 
ning is  often  the  herald  of  success. 

It  is  proper  to  add  that  the  lands  of  this  county  offer 
inducements  to  emigrants.  Homes  can  be  had  very  cheap. 
A  thousand  fiimilies  could  each  secure  a  forty  acre  tract  at 
less  than  two  hundred  dollars  per  tract,  generally  bearing 
enough  timber  to  pay  for  the  farm  and  improvements.  The 
citizens  earnestly  invite  attention  te  their  cheap  lands. 
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ERRATA. 


Pagtes  323  and  332,  read  Pmriadtoechinidiz  for  Perischoechinoidn. 

Page  324,  read  Spiriferina  for  Spirifrina. 

Page  333,  read  0.  michdint  for  O.  michelina. 

Page  334,  read  royitn  for  royisaa. 

Page  349,  fifth  line  from  bottom,  eraae  Mwe. 

Page  371,  third  line  from  bottom,  read  PenningUm  for  Remington. 

Page  376,  tenth  line,  eraae  Niagara, 

Pages  389  and  391,  read  Stietopora  for  Ptilodyctia. 

Page  439,  thirteenth  line,  eraae  of  this  JReport, 

Paaaim,  read  tpinuloBa  for  ipinulosua. 
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